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If any of the securities being registered on this Form are to be offered on a
delayed or continuous basis pursuant to Rule 415 under the Securities Act of
1933,check the following box: x |

If the registration elects to deliver its annual report to security holders, or a
complete and legal facsimile thereof pursuant to ltem 11(a) (1) of this Form, check the
following box:

CALCULATION OF REGISTRATION FEE

Title of ’
Securities Amount Offering Aggregate Amount of
To Be To Be Price - Offering Registration
Registered Registered Per Share (1) Price (1) Fee
Shares of
Common Stock 5,000,000 $1.00 $5,000,000 $ O

($0.01 Par Value)

(1)  Estimated solely for the purpose of calculating the registration Fee.

Approximate date of commencement of proposed sale to the public:
, 2009.

(ii)
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PART 1 — NOTIFICATION
ITEM 1. Significant Parties

The Issuer’s officers and directors are as follows:

List the full names and business and residential address, as applicable, for the
following persons:

(a) The Issuer’s Directors:

Name

Marvin P. Loeb, Chairman of Board & CEO

Business Address Residence

25901 Commercentre Dr. 5567-A Via Portora
Lake Forest, CA 92630 Laguna Hills, CA 92637
John McCallum, President, COO & Director

Business Address Residence

18872 Bardeen Ave. 1611 A South Melrose Dr., #304
Irvine, CA 92612 Vista, CA 92081

Donald Baker, Director

Business Address Residence

544 Earlston Road 544 Earlston Road
Kenilworth, IL 60043 Kenilworth, IL 60043
Thomas R. Ulie, Director

Business Address Residence

P.O. Box 814 P.O. Box 814

Mercer Island, WA 98040 Mercer Island, WA 98040
Glenn D. Yeik, Director

Business Address Residence

25901 Commercentre Dr. 21831 Eagle Lake Circle
Lake Forest, CA 92630 Lake Forest, CA 92630

(b) The Issuer’s Officers:

Marvin P. Loeb, Chairman of Board & CEO

Business Address Residence
25901 Commercentre Dr. 5567-A Via Portora
Lake Forest, CA 92630 Laguna Hills, CA 92637

(iii)
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John McCallum, President, COO & Director

Business Address
18872 Bardeen Ave.
Irvine, CA 92612

Robert J. Sullivan, Vice President
Business Address

18872 Bardeen Ave.

Irvine, CA 92612

Lorrie L. Stratton, Treasurer & CAO
Business Address

18872 Bardeen Ave.

Irvine, CA 92612

Alan E. Loeb, Secretary
Business Address
2670 E. Milkyway
Gilbert, AZ 85296

(c)  The Issuer's General Partner:

Residence
1611 A South Melrose Dr., #304
Vista, CA 92081

Residence
22825 Islamare Lane
Lake Forest, CA 92630

Residence
14701 Danborough Road
Tustin, CA 92780

Residence
2670 E. Milkyway
Gilbert, AZ 85296

Not applicable. There is no general partner

(d)  Record owners of 5 percent or more of any class of the Issuer’s equity securities:

The following are of record and beneficial owners of 5% or more of the Issuer’'s
shares of $0.01 per value common stock (the “Shares”) issued and outstanding
at the time of filing, the number of shares and the percent of the outstanding:.

Marvin P. Loeb, Chairman & CEO

Thomas R. Ulie, Director

(e) Beneficial owners of 5 percent or more of any class of the Issuer’s

equity securities:

None, other than the persons listed in (d) above.

(iv)
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Shares Held  Outstanding

4,007,602 53.8%

816,999 11.0%




) Promoters of the Issuer:
The promoters of the issuer are:

Marvin P. Loeb, Chairman & CEO
John McCallum, President, Director & COO

(g) Affiliates of the Issuer.
Not Applicable. There are none.
(h) Counsel to the Issuer with respect to the proposed offering:
J. Holt Smith, Esq. -
Smith & Associates
411 Santa Monica Blvd., Suite B
Los Angeles, CA 90401
1-310-656-1000

(i) Each underwriter with respect to the proposed offering:
Not Applicable. There are none.

)] The underwriter’s directors:
Not Applicable.

(k) The underwriter’s officers:
Not Applicable.

(N The underwriter's general partner: and
Not Applicable.

(m)  Counsel to the underwriter:
Not Applicable.

ITEM 2. Application of Rule 262

State whether any of the persons identified in response to Item 1 are subject to any
of the disqualification provisions set forth in Rule 262.

(@) Not Applicable. None of the above persons are subject to any of the
disqualifications set forth in Rule 262.

(b) Not applicable.

(v)
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ITEM 3. Affiliate Sales

Not applicable. No resale of any outstanding securities of the Issuer held by
affiliates are included in this Form 1-A.

ITEM 4. Jurisdictions in which securities are to be offered.

(a) The securities are to be offered by the Issuer and any broker/dealers who
enter into Selling Dealer Agreements with the Issuer, if any, and their
salespersons, if any.

(b) The Offering will be made by coordination in the states whose Blue Sky
laws permit registration of securities registered for sale by the Commission
by coordination and in such other states as may be requested by
broker/dealers who enter into a Selling Dealer Agreement with the
Company, if any. . '

ITEM 5. Unregistered Securities Issued and Sold Within One Year.

(@)  The following unregistered securities of the Company were issued and/or
sold within one year prior to filing of this Form 1-A.

(1)  Name of Issuer: Cardiomedics, Inc., a Nevada corporation.
(2) Title and Amount of Securities Issued:

a. The Company issued 720,000 Shares to its Chairman &
CEO in lieu of cash compensation for serving as the
Company’s Chairman and CEO from January 1, 2006
through December 31, 2008. -

b. From June 1, 2005 through the date of filing of this Form 1-A,
the Company sold in private transactions $900,000 of 6%
Senior, Secured Convertible Notes (the “Notes”) to Marvin P.
Loeb, the Company’s Chairman and CEO, and $600,000 of
Notes to Thomas R. Ulie and $50,000 to Donald Baker,
Directors of the Company. The principal and any accrued
interest on the Notes are convertible into Shares of the
Company at a conversion price of $0.50 per Share.

(3)  Aggregate offering price and basis of Compensation:
a. None. No Compensation was paid.

b. $1,000,000 of Convertible Notes. No compensation was paid.
(vi)
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ITEM 6.

ITEM 7.

ITEM 8.

ITEM 9.

(b)  Sales of unregistered securities.
See (2) a and b above.

(c) Indicate the section of Securities Act or Commission rule or regulation relied
upon for exemption from registration requirements.

(1)  The above issuance and/or sales of securities were made pursuant
to Section 4(2) of the Securities Act of 1933, as amended, as
transactions not involving a public offering, and the Shares are
“restricted” pursuant to Rule 144.

(2)  None of the officers, directors or principal securities holders of the
Company have sold any securities of the Company within the twelve
(12) months prior to filing of this Form 1-A.

Other Present or Proposed Offerings

If permissible, the Company plans to offer privately, pursuant to Regulation D of the
Securities Act of 1933, as amended, securities of the same class ($0.01 par value
common stock), at the same price as the Shares offered hereby, solely to Accredited
Investors in those States whose Blue Sky Laws do not permit registration of this
Offering under Regulation A. In any event, the gross proceeds from sales of securities
under both of said offerings under Regulations D and A shall not exceed $5,000,000,
and the Private Offering Memorandum of the Regulation D Offering will contain exactly
the same risk factors, disclosures, descriptions, tables and financial information as the

"Form 1-A Offering Circular. Please advise us if this is not permissible. If not

permissible, we will not offer any Shares pursuant to Regulation D.

Marketing Arrangements

(a) Not Applicable. There are no marketing arrangements in place with any
broker/dealers.

(b) Not Applicable. There are no marketing arrangements in place with any
broker/dealers.

Relationship with Issuer of Experts Named in the Offering Statement.

Not Applicable.

Use of a Solicitation of Interest Document.

Not Applicable. No written documents or broadcast scripts were used prior to the filing
of this notification and none will be used prior to its qualification by the Commission.

(vii)
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CARDIOMEDICS, INC.

CROSS REFERENCE SHEET

ltem in Form 1-A

1.

10.

11.

12.

Cover Page of Offering Circular

Distribution Spread

Summary Information, Risk Factors and Dilution

Plan of Distribution

Use of Proceeds by Issuer
Description of Business
Description of property

Directors, Executive Officers and
Significant Employees

Remuneration of Directors and Officers

Security Ownership of Management and
and Certain Security Holders

Interest of Management and Others in
Certain Management Transactions

Securities Being Offered
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AN OFFERING STATEMENT PURSUANT TO REGULATION A RELATING TO THESE SECURITIES HAS BEEN FILED WITH THE SECURITIES AND

PART I

PRELIMINARY OFFERING CIRCULAR DATED , 2009
SUBJECT TO COMPLETION

CARDIOMEDICS, INC.
Up to $5,000,000

5,000,000 SHARES OF COMMON STOCK
AT A PRICE OF $1.00 PER SHARE

The Date of This Offering Circular is , 2009
Approximate Date of Commencement of Sale to the Public: , 2009

CARDIOMEDICS, INC., a Nevada corporation (hereinafter referred to as “we”,
“our,” “us” or the “Company”), is offering up to 5,000,000 shares of its $0.01 par value
common stock (the “Shares”) to the public at a price of $1.00 per Share for an aggregate
of $5,000,000 (the “Offering”).

This Offering is being made on a “best efforts” basis pursuant to Section 3(b) of
the Securities Act of 1933, as amended (the “Act’) by the Company and by such
Broker/Dealers who may enter into Selling Dealer Agreements with us, if any. We are
presently privately held, and there is presently no public trading market for our Shares.
Although the Shares sold pursuant to this Offering Circular, when issued, will be fully paid,
non-assessable and freely tradable, without any legend restricting transfers, we cannot
assure that any public trading market in our Shares will arise. We plan to use the stock
symbol “CDMX”, if available, in the event a public trading market in our Shares arises.

There is no minimum number of Shares which must be sold to complete this
Offering. The proceeds of sales of Shares will not be deposited into an escrow account,
and the net proceeds of the sales of Shares will be immediately delivered to and available
for use by the Company. We can give no assurance that any or all of the Shares being
offered will be sold.

This Offering of Shares will terminate on the earlier to occur of the sale of all of
the 5,000,000 Shares being offered or 180 days following the qualification date of this
Offering Circular, unless the offering period is extended without notice by the Company
for an additional 120 days.

THIS OFFERING CIRCULAR SHALL ONLY BE QUALIFIED UPON THE
ORDER OF THE COMMISSION, UNLESS A SUBSEQUENT AMENDMENT IF FILED
INDICATING THE INTENTION TO BECOME QUALIFIED BY OPERATION OF
REGULATION A.

INFORMATION CONTAINED IN THIS PRELIMINARY OFFERING CIRCULAR IS SUBJECT TO COMPLETION OR

AMENDMENT. THESE SECURITIES MAY NOT BE SOLD NOR MAY OFFERS TO BUY BE ACCEPTED PRIOR TO THE TIME AN OFFERING

Within 60 days after the closing date of the Offering, the Company will issue at
no cost to the purchasers of Shares in this Offering, one-half Class A Warrant for each
Share purchased and one-half Class B Warrant for each Share purchased in the Offering.
Two (2) Class A Warrants may be exercised to purchase one (1) Share at a price of $1.50
at any time during a period of six (6) months, commencing twelve (12) months after the
closing date of this Offering. Two (2) Class B Warrants may be exercised to purchase
one (1) Share at a price of $2.00 at any time during a period of twelve (12) months,
commencing twelve (12) months after the closing date of this Offering. The Warrants will
contain no anti-dilution provisions and are redeemable by the Company if the Shares
trade at a price at least 50% higher than their respective exercise prices during their
respective exercise periods (See “THE OFFERING & PLAN OF DISTRIBUTION").

CIRCULAR WHICH IS NOT DESIGNATED AS A PRELIMINARY OFFERING CIRCULAR IS DELIVERED AND THE OFFERING STATEMENT FILED
WITH THE COMMISSION BECOMES QUALIFIED. THIS PRELIMINARY OFFERING CIRCULAR SHALL NOT CONSTITUTE AN OFFER TO SELL OR
THE SOLICITATION OF AN OFFER TO BUY NOR SHALL THERE BE ANY SALES OF THESE SECURITIES IN ANY STATE IN WHICH SUCH OFFER,
SOLICITATION OR SALE WOULD BE UNLAWFUL PRIOR TO REGISTRATION OR QUALIFICATION UNDER THE LAWS OF ANY SUCH STATE.

EXCHANGE COMMISSION.
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The Class A and B Warrants and the Shares issuable upon exercise of the Class A and B Warrants
are not being registered in the Registration Statement of which this Offering Circular is a part. As a resuilt, no
market for the Class A or B Warrants is expected to arise. Shares purchased by the exercise of the Class A
and B Warrants, if any, may be sold publicly pursuant to Rule 144 of the Securities and Exchange
Commission after six (6) months by holders who are not officers, directors or five percent (5%) owners of the
Company’s Shares. Officers, directors and 5% owners of the Company’s Shares may sell Shares purchased
by the exercise of the Class A or B Warrants, if any, publicly pursuant to Rule 144 after six (6) months,
subject to certain volume limitations (See “THE OFFERING & PLAN OF DISTRIBUTION").

THESE SECURITIES ARE SPECULATIVE AND INVOLVE A HIGH DEGREE OF RISK. SEE “RISK
FACTORS.”

INVESTMENT IN SMALL BUSINESSES INVOLVES A HIGH DEGREE OF RISK, AND INVESTORS
SHOULD NOT INVEST ANY FUNDS IN THIS OFFERING UNLESS THEY CAN AFFORD TO LOSE THEIR
ENTIRE INVESTMENT. SEE THE RISK FACTORS THAT MANAGEMENT BELIEVES PRESENT THE
MOST SUBSTANTIAL RISKS TO AN INVESTOR IN THIS OFFERING.

~ IN MAKING AN INVESTMENT DECISION, INVESTORS MUST RELY UPON THEIR OWN
EXAMINATION OF THE ISSUER AND THE TERMS OF THE OFFERING, INCLUDING THE MERITS AND
RISKS INVOLVED. THESE SECURITIES HAVE NOT BEEN RECOMMENDED OR APPROVED BY ANY
FEDERAL OR STATE SECURITIES COMMISSION OR REGULATORY AUTHORITY. FURTHERMORE,
THESE AHTHORITIES HAVE NOT PASSED UPON THE ACCURACY OR ADEQUACY OF THIS
DOCUMENT. ANY REPRESENTATION TO THE CONTRARY IS A CRIMINAL OFFENSE.

THE U.S. SECURITIES AND EXCHANGE COMMISSION DOES NOT PASS UPON THE MERITS
OF OR GIVE ITS APPROVAL TO ANY OF THE SECURITIES BEING OFFERED OR THE TERMS OF THE
OFFERING, NOR DOES IT PASS UPON THE ACCURACY OR COMPLETENESS OF ANY OFFERING
CIRCULAR OR OTHER SELLING LITERATURE. THESE SECURITIES ARE OFFERED UNDER AN
EXEMPTION FROM REGISTRATION. HOWEVER, THE COMMISSION HAS NOT MADE AN
INDEPENDENT DETERMINATION THAT THESE SECURITIES ARE EXEMPT FROM REGISTRATION.

Price to Public Commissions The Company’s Net Proceeds’
Per Share $1.00 $0.10 $0.90
Total $5,000,000 $500,000 $4,500,000'

T Assumes all the Shares being offered are sold by broker/dealers who have entered into Selling Dealer Agreements with
the Company. This figure represents the estimated net proceeds to the Company, assuming all of the 5,000,000 Shares
being offered are sold, before paying the other expenses of the Offering, which are estimated at $100,000. For a
description of the use of the net proceeds of the Offering, see the section titled “USE OF PROCEEDS.”

We will pay Broker/Dealers who enter into Selling Dealer Agreements with us, if any, a commission of
ten percent (10%) of the gross proceeds of the Shares sold by them, if any. In addition, we will issue to any
such Broker/Dealers warrants, exercisable to purchase Shares at a price of $1.10 per Share during a period
of two (2) years, commencing one (1) year following the closing date of this Offering, in an amount equal to
ten percent (10%) of the number of Shares sold by them in this Offering, if any. The above mentioned
warrants and the Shares underlying such warrants are not included in the Registration Statement of which
this Offering Circular is a part (See “THE OFFERING & PLAN OF DISTRIBUTION").

We plan to furnish annual reports to our shareholders, which may include audited or un-audited
annual financial statements, or we may post them on our website, www.Cardiomedics.com. If prepared, we
may also provide un-audited quarterly financial statements and periodic progress reports to shareholders or
post them on our website. We are presently not a reporting company under the Securities Exchange Act of
1934, as amended (the “Exchange Act”).
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HIS OFFEERING CIRCULAR CONTAINS ALL OF THE REPRESENTATIONS BY THE COMPANY
CONCERNING THIS OFFERING, AND NO PERSON SHALL MAKE DIFFERENT OR BROADER
STATEMENTS THAN THOSE CONTAINED HEREIN. INVESTORS ARE CAUTIONED NOT TO RELY
UPON ANY INFORMATION NOT EXPRESSLY SET FORTH IN THIS OFFERING CIRCULAR.

TABLE OF CONTENTS
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SUMMARY

The following summary is qualified in its entirety by the more detailed information and the financial
statements appearing elsewhere in this Offering Circular.

The Company

Cardiomedics, Inc. (“we”, “our,” “us” or the “Company”) was incorporated under the laws of the State of
Nevada on August 25, 1986. Our office and factory is located at 18872 Bardeen Avenue, Irvine, CA 92612.
Our telephone number is 1-949-863-2500, our toll free telephone number is 1-888-849-0200, and our
President, John McCallum, can be contacted at 1-949-863-2500, Extension 106.

We are engaged in the development, manufacturing, marketing, sale, rental and operation of our (a)
CardiAssist™ External Counter Pulsation or “ECP” Systems to treat angina pectoris (‘Angina’) and Angina
patients who also suffer from congestive heart failure (“Heart Failure”), (b) CardiAssess® Cardio Pulmonary
Diagnostic or “CPD” Systems to assess the cardiopulmonary condition of Heart Failure patients and evaluate
the effect of various therapies, including ECP, pacemakers and drugs, and (c) Cardiomedics® Sleep Disorder
Diagnostic or “SDD” Systems to diagnose and evaluate therapies to treat sleep disorders which, if not treated,
can cause the patient’s cardiac conditions to worsen. We also plan to distribute and market other products in
the cardiovascular and pulmonary fields of medicine that can be sold to the same types of customers
(physicians, group practices, clinics and hospitals) to whom we sell and rent our current products (See”THE
COMPANY” and “BUSINESS”.)

All of the above products have been cleared for sale in the United States by the U.S. Food and Drug
Administration (‘FDA”), and all have been granted the CE Mark for marketing in the European Union. The
use of all of these products is covered by and eligible for reimbursement by Medicare, the agency of the U.S.
Government that provides health care for approximately 40 million seniors in the United States, and are
reimbursed by most insurance companies and health management organizations (“HMOs”) in the United
States (See “Government Regulation” and “Reimbursement” under “BUSINESS”).

Our ECP Systems are the only ECP devices which have been shown in clinical studies,
published in peer-reviewed medical journals to produce the following clinical (therapeutic) benefits:

(a) Reduce mortality in the treatment of Stable (chronic) Heart Failure to 1.85% in the year following
35 hours of ECP therapy, a 90% reduction from the American Heart Association’s published figure
of 19.1% mortality from Stable Heart Failure (a savings of 17 lives per hundred ECP treated
patients), and reduce hospitalizations in the year following 35 hours of ECP therapy to an
average of 0.35 hospital admissions, an 87.5% reduction from an average of 2.8 hospital
admissions in the year prior to the ECP therapy. An estimated 4 million people in the United
States suffer from Heart Failure, and the treatment of Heart Failure is Medicare’s largest
single cost at about $40 billion per year.

(b) Reduce Angina (severe chest pain) attacks by 76%, reduce nitroglycerine (a vasodilator drug for
relieving chest pain) by 77% and hospital admissions by 90% in the six month period following 35
hours of ECP therapy, compared to the six months prior to the ECP therapy. An estimated 6
million people in the United States suffer from Angina, and Angina is a major cause of
emergency room visits and hospitalization at significant cost to Medicare. :

(c) Reduce mortality from the most common type of Heart Attack in the ECP Group to 6.5% following
4 hours of ECP, a 56% reduction from mortality of 14.7% in the Control Group, during the hospital
stay (a savings of 8 lives per hundred ECP treated patients), and the ECP treated patients had
65% fewer progressions to Heart Failure and 35% less residual (recurring) chest pain.
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Approximately 1 million Heart Attacks occur each year in the United States, about 25% die
before reaching a hospital and about 25% die while hospitalized, a major cost to Medicare.

(d) Increase survival from Cardiogenic Shock (the most serious complication of a Heart Attack) to
35%, a 233% increase from the typical survival of 15% (a savings of 20 lives per hundred ECP
treated patients). ‘

(See “Results of Clinical Studies” and “Medicare Reimbursement for ECP Therapy” under
“BUSINESS”).

Medicare covers the use of our ECP System in the treatment of severe Stable (chronic) Angina
patients who are not amenable to (suitable for) balloon angioplasty or bypass surgery, but our ECP System is
not presently covered by Medicare for the treatment of less severe Angina, Heart Failure or Heart Attacks.
We must successfully conduct a larger clinical study of our ECP System in the treatment of Heart Failure and
Angina "and a new clinical study in the treatment of Heart Attacks before we can apply for Medicare coverage
for these conditions, which we cannot assure will be granted (See “Medicare Reimbursement for ECP” under
‘BUSINESS”). : ' o

Physicians and group practices in the United States and overseas are reluctant to buy expensive
equipment for use in their offices, such as our ECP Systems at up to $100,000, our CPD Systems at up to
$30,000 or our SDD Systems at up to $120,000, as they normally do not buy expensive equipment for their
offices and typically send patients to hospitals for treatment or diagnosis. [f they could rent equipment for
their office and pay a fee per hour or test, without having to buy the equipment or sign a long term lease, they
could earn the fees others charge for these services.

Clinics and hospitals are also reluctant to buy expensive equipment, as they typically have limited
capital equipment funds, particularly in the present recession, in which credit lines are being curtailed or
cancelled. If they could rent our products and pay a per hour or per test change, without having to buy the
equipment or sign a long term lease, they can increase the therapies and diagnostic services they can offer
and increase their revenues.

While we will continue to sell our products, our principal efforts in the future are expected to be
devoted to renting our products to physicians, group practices, clinics and hospitals for a per hour or per test
charge and, in some instances, providing trained nurses or technicians to operate them at a higher per hour
or per test charge. Outside the United States, we plan to sell and rent our products for a per hour or per test
charge, through distributors to such parties, but without providing nurses & technicians to operate them (See
“Per Hour and Per Test Rental Programs” under “BUSINESS”).

We had a loss (unaudited) of $189,371 or $0.03 per Share on revenues of $1,142,289 in the calendar
year ended December 31, 2008, compared to a loss (unaudited) of $373,060 or $0.05 per Share on revenues
of $860,282 in the calendar year ended December 31, 2007. (See “RISK FACTORS,” “THE COMPANY,”
“BUSINESS,” “MANAGEMENT’S DISCUSSION AND ANALYSIS” and “FINANCIAL STATEMENTS”).

The Offering

This Offering Circular covers the offer and sale of up to 5,000,000 of our Shares to the public on a
“best efforts” basis by the Company at a price of $1.00 per share for an aggregate of up to $5,000,000.
There will be no escrow of funds, there is no minimum number of Shares which must be sold to complete this
Offering, the net proceeds of sales of Shares will be delivered to and immediately available for use by the
Company, and there is no assurance any or all of the Shares being offered will be sold. If less than all of the
Shares being offered are sold, the aggregate proceeds may not be sufficient for our immediate and future
needs. Purchasers of the Shares being offered by this Offering Circular will suffer immediate and substantial
dilution (See “RISK FACTORS”, “DILUTION”, ‘BUSINESS” and “THE OFFERING”).

Number of Shares Outstanding Before this Offering: 7,427,080 (11,166,960 on a fully diluted basis).
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Number of Shares Outstanding After this Offering: 12,427,060* (16,166,960* on a fully diluted basis),
assuming all the Shares being offered are soid.

Percentage of Shares Owned by Current Investors after this Offering: 60% (69% on a fully diluted basis),
assuming all the Shares being offered are sold.

We will pay Broker/Dealers who enter into Selling Dealer Agreements with us, if any, a commission of
up to ten percent (10%) of the gross proceeds from the sales of Shares in this Offering. We will also issue to
such Broker Dealers warrants, exercisable for a period of two (2) years, commencing one (1) year from the
closing date of this Offering, to purchase Shares at a price of $1.10 per Share, in an amount up to ten percent
(10%) of the number of Shares sold by them in this Offering, if any.

RISK FACTORS

The Shares being offered are highly speculative, involve a high degree of risk and should be purchased
only by parties who can afford to lose the entire amount they invest in the Company. Prospective investors
should carefully consider the risks and uncertainties described below and the other information contained in
this Offering Circular. The risks described below may not be the only risks we face. This Offering Circular
contains forward-looking statements, and our actual results may differ materially from those described herein,
(See “FORWARD LOOKING STATEMENTS?).

If any of the following risks actually occur, our business, financial condition, results of operationé and
ability to continue in business could be materially adversely affected. In this event, the market price of our
Shares, if any, could decline and you may lose all or part of your investment.

1. No Market for our Shares.

We are privately held, and we can give no assurance that a public trading market for our Shares will
arise following the closing of this Offering. After completion of this Offering, if a trading market in our Shares
arises, the volume of Shares traded may be small, and the investors in this Offering may be unable to liquidate
their investment in the Company (See “THE OFFERING & PLAN OF DISTRIBUTION").

2. Investors in this Offering Will Suffer Significant Dilution.

Investors purchasing Shares in this Offering will experience significant, immediate dilution of their
interest in the Company. At December 31, 2008, our net tangible book value was-($0.15) per Share. If all of
the Shares being offered are sold, our net tangible book value will be $0.26 per Share, a decrease of $0.74 per
Share to purchasers of the Shares being offered and an increase of $0.41 per Share at no cost to our present
shareholders. (See “DILUTION” and “CAPITALIZATION").

3. Risks of a Best Efforts Offering

This Offering is being made by the Company on a “best efforts” basis, and we cannot assure that any
or all of the Shares being offered will be sold. The investors in this Offering will not have the benefit of an
underwriter passing upon the merits of the Company and this Offering. If less than all of the Shares being
offered are sold, the proceeds may be insufficient to meet our immediate and future needs. If we need
additional financing, it may not be available to us on acceptable terms or at all, in which case our ability to
continue in business will be jeopardized (See “THE OFFERING & PLAN OF DISTRIBUTION", “THE

COMPANY” and “BUSINESS”).
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4. Arbitrary Determination of Offering Price

The offering price of our Shares was arbitrarily determined by the Company and is not based on any
recognized criteria of value (See “THE OFFERING” and “BUSINESS”).

5. No Escrow of Funds

There will be no escrow of the proceeds from the sales of Shares in this Offering, and the net proceeds
received from the sales of Shares will be delivered to and immediately available for use by the Company (See
“THE OFFERING”).

6. We Have Had Losses In The Last Two Years and Have Limited Cash Resources

On December 31, 2008, we had $117,105 of cash and cash equivalents and, along with other assets,
we had total current assets of $498,994 on that date (unaudited). However, on that date, we had accounts
payable and accrued expenses of $478,538 (unaudited). Unless our revenues continue to increase, we are
able to collect a significant portion of our accounts receivable, sell most of our goods in inventory to pay our
accounts payable, our accrued expenses and finance our operations, we will not be able to operate profitably
in the future. If a substantial portion of the Shares being offered are not sold, we may need additional
financing in order to remain in business, which financing may not be available to us on acceptable terms or at
all, in which case our ability to continue in business will be jeopardized. (See “MANAGEMENTS
DISCUSSION AND ANALYSIS”, “BUSINESS” and “FINANCIAL STATEMENTS”).

7. Current Worldwide Recession Could Impact Sales and Rentals

In a severe recession, especially one in which individual wealth is adversely affected by a decline in
the market prices of property and investments, the gross national product declines, the viability of banks and
financial institutions are in doubt, credit lines may be curtailed, layoffs become common and people put-off
expenditures, including expenditures for healthcare, even those which treat serious cardiac conditions. We
expect our sales of devices will be adversely affected by such economic conditions, and we are already
experiencing delays in orders by some of our customers. While renting devices for a per hour or per test fee
may be attractive in such an economic climate, we may not be able to raise sufficient capital to continue our
rental program. The effect on us, if the current economic condition becomes more severe or is prolonged, it
could materially adversely affect our revenues, financial condition and ability to remain in business (See
“BUSINESS").

8. Economic Conditions

If current economic conditions worsen or persist, the sales prices of our products, the per hour and
per test charges and the minimum monthly requirements under our Rental Agreements may all have to be
lowered, reducing our profit margins and our ability to operate profitably and jeopardizing our remaining in
business (See ‘BUSINESS”).

9. Lag in Production of New ECP System Could Adversely Affect Financial Results

There is likely to be a lag between our running-out of our present ECP System model to sell, and the
inception of marketing a new model ECP System. We ceased manufacturing our present ECP System in
March 2009, because we feared ordering components with long lead times would leave us with an unsold
inventory of finished devices or components that we would have to sell at a discount or write-off. Also a
software component of our present ECP System is no longer available, and efforts to duplicate it might not be
successful. We anticipate the period during which we will have no ECP Systems to sell could last through
June 2009 and, perhaps, longer, which will adversely affect our revenues and result in a loss in the quarter
ended June 30, 2009. If any unforeseen problem arises and the introduction of the new model ECP System
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is delayed, our revenues will be further depressed, our operating loss will be significantly increased and our
ability to continue in business will be jeopardized.

10. There Are Warrants, Stock Options And Convertible Notes Outstanding and Anti-Dilution Rights That
Will Dilute Your Ownership

At December 31, 2008, we had Warrants outstanding to purchase 536,900 Shares at a price of $3.75
per Share, stock options outstanding under our Incentive and Non-Qualified Stock Option Plans (“Option
Plans”) to our officers, directors, employees and consultants to purchase an aggregate of 1,088,000 Shares
at exercise prices of $2.35 to $2.50 per Share, with a weighted average exercise price of $2.48 per Share, of
which options to purchase an aggregate of 603,000 Shares were exercisable on that date. We are also able
to grant additional options under our Option Plans in the future. At December 31, 2008, we had $1,000,000
of 6% Senior, Secured, Convertible Notes outstanding which, with accrued interest, are convertible into
Shares at a price of $0.50 per Share at any time prior to their maturity in 2010, 2011, 2012 and 2013,
respectively. Any exercise of these Warrants and Options and any conversion of these Notes and accrued
interest will dilute your percentage of ownership in the Company. We may also be required to issue a
presently undeterminable number of Shares pursuant to the anti-dilution provisions of our presently
outstanding Convertible Notes. The issuance of any such Shares will dilute your percentage of ownership in
our Company (See “DILUTION”, “CAPITALIZATION”, “SECURITIES AUTHORIZED FOR ISSUANCE
UNDER EQUITY COMPENSATION PLANS,” “DESCRIPTION OF SECURITIES” and “FINANCIAL
STATEMENTS?).

11. We May Issue Preferred Stock That Could Dilute the Holders of Our Shares

We are authorized to issue 1,000,000 shares of Preferred Stock, none of which have been issued to
date. Our Board of Directors has broad powers to fix the rights and preferences of any Preferred Stock we
may issue, without requiring shareholder approval. The issuance of any of our authorized but unissued
Preferred Stock could dilute your percentage of ownership in the Company and have an adverse effect on the
rights of the holders of our Shares. (See “DESCRIPTION OF SECURITIES”). '

12. We May Acquire Other Entities

While we presently have no plans to do so, we may engage in acquisitions of other companies and
businesses and may use our cash reserves, authorized but unissued Shares or shares of our Preferred Stock
to acquire these entities. If we use cash to make acquisitions, our cash reserves may be depleted. If we use
our Shares or shares of our Preferred Stock for acquisitions, this will result in a dilution of the percentage of
your ownership of our Company. In addition, any acquisitions we might make may involve speculative and
risky undertakings. Under Nevada law, acquisitions do not require shareholder approval, except when
accomplished by merger or consolidation (See “DESCRIPTION OF SECURITIES”).

13. Our Stock Price May Be Volatile

The market prices for securities of medical device companies have been volatile. [f any public trading
market for our Shares arises, it is likely that the future price of our Shares will fluctuate. Many factors can
adversely or positively affect the market price of our Shares, such as announcements of sales, eamnings or
losses, clinical trial results, FDA actions on applications for clearances, approvals or recalls of products, the
issuance or acquisition of patents or proprietary rights, lawsuits, recommendations by securities analysts and
market conditions in general. The market price of our Shares could also be adversely affected by future
issuances of our Shares or shares of our Preferred Stock ( see “THE COMPANY” and “BUSINESS”).

14. Special Risks of Our Business and The Risks of Small Businesses in the Medical Technology Field.

We have found it difficult to sell or lease our present products to physicians or group practices, as
physicians are generally unwilling to buy or lease expensive pieces of equipment for use in their offices.
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Hospitals and clinics are also reluctant to buy or lease expensive pieces of equipment, as they generally have
limited capital equipment budgets. We cannot assure that we will be able to successfully rent our
products to physicians, group practices, clinics or hospitals and operate them for some of such parties on
their premises or that the revenues from the per hour or per test rental charges will be sufficient to offset our
costs, which could adversely affect our ability to remain in business. Small companies in the medical
technology field face significant risks, problems, delays, expenses and difficulties in developing,
manufacturing, distributing, selling and marketing new medical technologies, especially in view of the
significant competition that we have and will continue to encounter in this field (See “THE COMPANY* and

“BUSINESS").
15. Risks of Premature Cancellation of Rental Agreements.

Our Rental Agreements require the renter to pay us minimum monthly rental charges of up to $5,600
per month for ECP Systems, up to $2,400 per month for our CPD Systems or up to $10,000 per month for
our SDD Systems, if we provide the operator of which Systems, over a period of five (5) years, which
minimums include our providing, at our expense, parts to provide defective parts of the Systems and
preventative maintenance services. Also, in many cases, at the above minimums, we provide a trained nurse
or technician to operate the ECP and CPD Systems and a trained sleep technician to operate the SDD
Systems. If we do not provide an operator, the minimum monthly rental charges will reflect the absence of
this cost. To make these Rental Agreements acceptable to physicians, group practices, clinics and hospitals,
the Rental Agreements can be cancelled by the physician, group practice, clinic or hospital on two (2) or
three (3) months prior written notice. We cannot assure that a substantial number of our Rental Agreements
will not be prematurely cancelled and the Systems returned to us. If we cannot sell or rent a sufficient
number of the returned Systems to other physicians, group practices, clinics or hospitals, our working capital
may be impaired and our ability to continue in business will be jeopardized (See “THE COMPANY” and “Per
Hour and Per Test Rental Program” and “Medicare Reimbursement” under ‘BUSINESS”).

16.  We May Need Substantial Additional Financing

Even if all of the Shares being offered are sold, unless our revenues continue at the current level or
increase in the near future in an amount exceeding our costs of manufacturing, selling, operations and
overhead we may need to raise additional capital, which may not be available to us at an acceptable cost or
at all. If such financing is not available, we may not be able to continue in business. Sources of financing
may include the sale of additional equity securities, the sale of debt securities, borrowings or the sale or
licensing of patent rights (See “THE COMPANY” and “BUSINESS”).

17. Risks of Borrowing

We issued $1,000,000 of 6% Senior, Secured Convertible Notes (“Notes”) due in 2010 through 2013,
which we must pay with accrued interest when due, unless any of the same are converted into Shares, which
we cannot assure. We may need to raise additional money to finance the rental of our products to
physicians, group practices, clinics and hospitals under Rental Agreements for per hour or per test rental
charges and to pay the prime and interest on the Notes. While we presently have no arrangements to borrow
from any lenders, if we do, in addition to the expense of interest over the term of the borrowings, any
borrowings we undertake will place the assets of our Company at risk. If we are not able to operate profitably
in the future or, if the number of cancellations of our Rental Agreements and the return of products exceeds
our ability to promptly rent or sell the returned products to others, we may be unable to meet our interest and
principal payments due on borrowings or the Notes. A default in any borrowings we may undertake or the
Notes may result in the loss of part or all of our assets and may make it impossible for us to remain in
business (See *THE COMPANY“ and “Per Hour and Per Test Rental Programs” and “Medicare
Reimbursement” under “BUSINESS”).
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18. Competition

The medical device business is intensely competitive, and we face competition from both large and
small companies, most of whom have greater financial resources and larger management, manufacturing,
R & D, marketing, accounting and sales staffs than us, which could adversely affect our ability to
compete in this industry (See “Competition” under “BUSINESS”).

19. We May Not Be Able Adjust To Rapid Technological Changes

We are engaged in an industry in which rapid technological advances are made. There is no
assurance that our present products may not face technological obsolescence, we will be able to develop,
acquire distribution rights to or licenses for, or obtain regulatory approvals to market new products or keep
pace with technological advances by our competitors, which could jeopardize our ability to remain in business
(See "THE COMPANY" and "BUSINESS").

20. Risks of Developing and Marketing New Products

Developing new medical products entails considerable risk and cost. While we have experience in
developing, manufacturing and obtaining FDA clearances for our current products, we cannot assure that we
can successfully sell, lease or rent and operate them or acquire, develop or market any new products. If we
cannot do so, our ability to remain in business will be jeopardized (See “THE COMPANY” and “BUSINESS”).

21. Dependence on Key Personnel

The loss of our Chairman & CEO, President & COO, Vice President — Manufacturing or Treasurer &
Chief Accounting Officer will have a material adverse effect on our business. Finding replacements for
experienced, capable executives in the medical device field is difficult, as there is significant competition for
competent executive managers from both large and small companies in this industry (See “MANAGEMENT”
and “Personnel” under “BUSINESS”).

22. We Are Subject To Extensive Government Regulation

Our business is subject to extensive regulation by the FDA and comparable regulatory authorities of
foreign countries. Compliance with regulatory requirements and obtaining approvals to test or market new
medical devices is expensive and time consuming. We cannot assure that we will be able to continue to
meet all regulatory requirements of the FDA and comparable foreign governmental authorities necessary to
market our present products or obtain and maintain approvals to test and market any new products. Failing
to meet necessary FDA and other governmental requirements will jeopardize our ability to continue in
business (See “Government Regulation” under “BUSINESS”).

23. Clinical Study Uncertainty

We plan to spend up to $1 million over the next two years on two clinical studies, one of which is a
two year, randomized, controlled clinical study of our ECP and CPD Systems in the treatment of Stable
(chronic) Heart Failure, and the other is a one year randomized clinical study of our ECP System in the
treatment of Acute Heart Failure. We plan to use up to $500,000 from the net proceeds of sales of the
Shares for these studies in 2009 and 2010, if at least $2.5 million of Shares are sold, which we cannot
assure. We also cannot assure that our revenues in 2009 and 2010 will exceed our costs of operations
and enable us to finance the balance of the cost of the study, the resuits of the clinical study will be
comparable to the successful results of our earlier clinical study of our ECP System in the treatment of Heart
Failure or the study, if successful, will result in Medicare coverage and reimbursement (See “USE OF
PROCEEDS’, “THE COMPANY” and “Results of Clinical Studies” and “Medicare Reimbursement” under
“BUSINESS”).
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24. Risks and Limitations Entailed in Medicare Reimbursement

While our current products are eligible for reimbursement by Medicare and most insurance companies
and HMOs, reimbursement of our ECP Systems is limited by Medicare to a small percentage of Angina
patients, and its use in the treatment of Heart Failure, the largest potential market for our ECP Systems, is
not reimbursed by Medicare. Even if we conduct the two, proposed clinical studies of our ECP System in the
treatment of Heart Failure, which will entail up to $1 million of cost, there is no assurance the results will show
our ECP System is beneficial or cost effective, that Medicare and others will grant coverage for the use of
these devices or the amount of reimbursement will be sufficient to attract physicians, group practices, clinics
or hospitals to buy or rent our ECP Systems. Insurance companies and HMOs tend to follow Medicare’s
coverage and reimbursement decisions. Failure to obtain or maintain any coverages for our products or
obtain sufficient reimbursement amounts could adversely affect our ability to remain in business (See “THE
COMPANY” and “Results of Clinical Studies” and “Medicare Reimbursement” under “BUSINESS”).

25. We Carry Limited Liability Insurance

We carry an aggregate of $5,000,000 of general liability insurance, including $5,000,000 of product
liability coverage per incident and in the aggregate. We cannot assure that we will be able to maintain this
insurance in force at an acceptable cost or that the amount of this insurance will be sufficient to protect our
assets in the event of claims by users of our products, patients or other parties. If court awards exceeding
the amount of our insurance were made, our assets could be depleted and we may not be able to continue in
business (See “Insurance” under “BUSINESS”). '

26. We Are Dépendent Upon Obtaining and Maintaining Valid Patents And Licenses

While U.S. Patent No. 7,244,225, covering our Graduated™ Low Pressure ECP Regimen to treat
Stable Heart Failure and other medical conditions and improvements to our ECP System, was issued to us
on July 17, 2007, and another U.S. Patent, covering an advanced, Graduated™ Low Pressure ECP Regimen
to treat Stable Heart Failure, has been allowed by the U.S. Patent Office and is expected to issue in April or
May 2009, we cannot assure that our present patents or any which may be issued to us in the future will be
upheld if challenged in court or that we will be able to obtain additional patents. We cannot assure that our
patents, if issued, can be enforced against infringers. We also cannot assure that our products will not
infringe patents owned by others, licenses to which may not be available to us. Our inability to obtain and
maintain our patents, avoid infringement of our products by others or to obtain licenses to any necessary
patents could have a materially adverse effect on our financial condition, results of operations and our ability
to remain in business (See “Patents And Patent Applications” under “BUSINESS”). . :

27. We Do Not Anticipate Paying Any Dividends

We have not paid any dividends in the past and do not anticipate paying any dividends in the
foreseeable future. This may depress the price of our Shares, as a non-divided paying stock may not appeal
to certain investors (See “Dividends” under “BUSINESS”).

28. Lack of Control by Investors

The Company’s directors have virtually unlimited latitude in making business decisions for the
Company. Since the Company’s Articies of Incorporation do not provide for cumulative voting in the election
of directors, the investors in this Offering, even if all of the Shares being offered are sold and the investors
were to vote as a group, they will not be able to elect any of the directors of the Company or exert any
influence on the Company’s management, operations or policies (See “DESCRIPTION OF SECURITIES”).
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29. Broad Indemnification of Officers and Directors

Our By-Laws provide that we will indemnify our directors and officers to the fullest extent permitted by
law, even if this indemnification is against acts for which insurance may not be available to us.

30. Unaudited Financial Statements

The Financial Statements included in this Offering Circular were prepared internally by our
management and have not been reviewed or audited by an independent accounting party. While these
Financial Statements, in the opinion of the management of the Company, contain all adjustments of a
normally recurring nature necessary for a fair statement of the Company’s financial condition and its results of
operations for the dates and periods indicated, we cannot assure that our Financial Statements would meet
the standards of or satisfy an independent accounting party (See ‘'MANAGEMENT'S DISCUSSION AND
ANALYSIS” and “FINANCIAL STATEMENTS"). _

31. New Accounting Rules or Standards

The Financial Accounting Standards Board: (“FASB”), the SEC or other rulemaking authorities may
issue new accounting rules or standards in the future which may adversely affect our business and the cost
of preparing our financial statements, SEC filings and reports to our shareholders (See “MANAGEMENT'S
DISCUSSION AND ANALYSIS” and “FINANCIAL STATEMENTS?).

FORWARD-LOOKING STATEMENTS

Some of the statements under “Risk Factors” and elsewhere in this Offering Circular are forward-looking
statements that involve risks and uncertainties. These forward-looking statements include statements about
our plans, objectives, expectations, intentions and assumptions, and other statements contained in this
Offering Circular may not be statements of historical fact. You can identify these statements by words
such as “may,” “will,” “should,” “could,” “estimates,” “plans,” “expects,” “believes,” “intends” and similar
expressions. We cannot guarantee future financial results, levels of activity, performance or achievements.

Our actual results and the timing of certain events may differ significantly from those discussed in the
forward-looking statements. Factors that might cause such a discrepancy include those discussed in “RISK
FACTORS” and elsewhere in this Offering Circular. You are cautioned not to place undue reliance on any

forward-looking statements contained in this Offering Circular.
CAPITALIZATION

The following table sets forth the capitalization of the Company on December 31, 2008, on a fully
diluted basis and as adjusted to reflect the sale by the Company of all of the 5,000,000 Shares presently
being offered, assuming exercise of all of the presently exercisable Stock Options and outstanding Warrants
and conversion of all of the presently outstanding Convertible Notes and accrued interest to maturity.

Actual Adjusted
Shareholders’ equity (deficit)
Number of $0.01 par value Shares authorized, 40,000,000,
7,427,060 Shares presently outstanding; 11,166,960
Shares outstanding on a fully-diluted basis, prior to the
Offering, including in the fully-diluted number of Shares
Outstanding, the issuance of: ‘ $ 74271 $ 111,670
(a) 603,000 Shares from the exercise of exercisable
Stock Options at a average price of $2.48 per share $1,495,400 $ 1,495,400
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(b) 536,900 Shares from the exercise of Warrants
at a price of $3.75 per share $2,013,375 $ 2,013,375

(c) 2,600,000 Shares from the conversion of
$1,000,000 of 6% Convertible Notes* and

accrued interest to maturity at $0.50 per share $1,300,000 $ 1,300,000
Additional Paid-In Capital $8,521,292  $13,521,292
Retained earnings (deficit) ($9,523,383) ($ 9,523,383)
Current Net Income (Loss) ($ 189,391) ($  189,391)

Total Shareholders’ Equity ($1,136,192) $ 3,263,808

We are not in default or in breach of any note, loan, lease, indebtedness or financing obligation.

* The Notes are secured by all of the assets of the Company and have preference '
over the Common Stock in the event of the liquidation or dissolution of the Company
(See “DESCRIPTION OF SECURITIES?).

DILUTION

The 7,427,060 Shares presently outstanding were acquired by our present shareholders at an
average cost of $1.15 per share. This average cost per share will be reduced to an average cost of $0.90 per
share, if all of the $1,000,000 of Convertible Notes presently outstanding are converted, including accrued
interest to maturity, into Shares, which we cannot assure. Any exercise of Stock Options at an average
exercise price of $2.48 per share or exercise of Warrants at $3.75 per share would not be economically
dilutive to the purchasers of Shares in this Offering.

However, the difference between the price of the Shares being offered and the Company’s present
net tangible book value per Share after the Offering constitutes substantial economic dilution to the new
investors in this Offering. Net tangible book value per Share is determined by dividing the Company’s
tangible book value (total tangible assets less total liabilities) by the number of outstanding Shares.

At December 31, 2008, the Company’s net tangible book value was ($1,136,192) or ($0.15) per
Share. After giving effect to the net proceeds from the sale of all of the 5,000,000 Shares being offered to the
public at a price of $1.00 per Share, the Company’s pro forma net tangible book value would be $3,263,808
or $.026 per Share. This represents an immediate decrease of $0.74 per Share to the purchasers of Shares
in this Offering, and an increase in the net tangible book value of $0.41 per Share at no cost to our existing
shareholders. This presents a risk which must be carefully evaluated by prospective purchasers of the
Shares being offered.

Our Chairman and CEO, our other executive officers and our directors have been issued or
purchased Shares and/or were granted conversion rights to acquire Shares at significantly lower prices than
the price at which the 5,000,000 Shares are presently being offered (See “CAPITALIZATION,”
“TRANSACTIONS WITH MANAGEMENT” and “DESCRIPTION OF SECURITIES”).

USE OF PROCEEDS

If all of the 5,000,000 Shares being offered are sold, the estimated net proceeds of $4,400,000, after
Commissions of $500,000 and offering expenses of $100,000, are expected to be used as follows:

(a) $2,500,000 of the net proceeds will be used to purchase components, assemble ECP
Systems, purchase CPD and SDD Systems, recruit and train nurses and technicians to

Part IT, Form 1-A, BC 3.28.09 13



operate the Systems, and pay overhead and sales costs to sell or rent the Systems for per
hour or per test rental charges to physicians, group practices, clinics and hospitals;

(b) $500,000 of the net proceeds will be used in 2009 and 2010 to pay the initial costs of two
randomized, controlied clinical studies of (a) our ECP and CPD Systems in the treatment of
Stable (chronic) Heart Failure and Angina and (b) our ECP System in the treatment of Acute
Heart Failure for submission to Medicare, provided at least $2.5 million of Shares is sold;

(c) $300,000 of the net proceeds will be used to employ a sales manager for/'the North American
Market and a sales manager for Foreign Markets.

(d) $100,000 of the net proceeds will be used in 2009 and early 2010 to test market a mailing
program to seniors in retirement communities extended care facilities and nursing homes to
attract seniors to pay for the use of our ECP System to treat less severe Angina and Heart
Failure, until Medicare coverage for less severe Angina and chronic Heart Failure is obtained. -

(e) The $1,000,000 balance of the net proceeds will be used for general corporate purposes,
including paying up to $200,000 of the Company’s payables and accrued expenses.: To the
extent the remaining funds are not needed for general corporate purposes, they may be used
to expand the activities described above.

If less than all of the Shares being offered are sold, the amounts allocated for the above applications
may be proportionately reduced or the applications may be delayed or eliminated.

If only 50% of the Shares being offered are sold, we believe the net proceeds of such sales will be
sufficient to fund our operations for at least the next twelve (12) months.

None of the net proceeds of this Offering will be used to retire the outstanding Convertible Notes or
pay for any services or property provided to us in the past by any of our officers, directors, employees or
stockholders.

If the Company’s financial resources and revenues in 2009 and 2010 are not sufficient, after paying its
costs of operations, to continue to fund the remaining $500,000 of the estimated cost of the clinical studies
referred to in subparagraph (b) above, the clinical studies may have to be abandoned and the $500,000 to
be spent on these studies in 2009 and 2010 may be lost.

THE OFFERING & PLAN OF DISTRIBUTION

We are presently offering 5,000,000 of our Shares to the public at a price of $1.00 per Share on a “best
efforts” basis. We can give no assurance that any or all of the Shares being offered will be sold. The offering
price of the Shares was arbitrarily determined and is not based on any established criteria of value. Investors
in our Shares will not have the benefit of an underwriter's assessment of the merits of the Company or the
Offering. No pre or post-offering market capitalization of our Company can be determined until we have
operated profitably for a full year, which we cannot assure will occur.

There will be no escrow of the funds from the purchasers of the Shares, and there is no minimum
number of Shares that must be sold to complete or close this Offering. As a result, the proceeds of the sales of
Shares will be immediately available for use by the Company. We cannot assure that the proceeds of this
Offering will be sufficient to carry out our current business objectives or meet our future needs.

Within 60 days after the closing date of the Offering, the Company will issue at no cost to the
purchasers of Shares in this Offering, one-half Class A Warrant for each Share purchased and one-half Class
B Warrant for each Share purchased in the Offering. Two (2) Class A Warrants may be exercised to
purchase one (1) Share at a price of $1.50 at any time during a period of six (6) months, commencing twelve
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(12) months from the closing date of this Offering. Two (2) Class B Warrants may be exercised to purchase
one (1) Share at a price of $2.00 at any time during a period of twelve (12) months, commencing twelve (12)
months from the closing date of this Offering. The Warrants contain no anti-dilution provisions. The Class A
and B Warrants may be redeemed by the Company during their respective exercise periods by thirty (30)
days prior written notice to the holders if the market price of the Shares is at least 50% higher than their
respective exercise prices for a period of five (5) trading days.

The Class A and B Warrants and the Shares issuable upon exercise of the Class A and B Warrants
are not being registered in the Registration Statement of which this Offering Circular is a part. As a result, no
market for the Class A or B Warrants is expected to arise. Shares purchased by the exercise of the Class A
and B Warrants, if any, may be sold publicly pursuant to Rule 144 of the Securities and Exchange
Commission after six (8) months by holders who are not officers, directors or five percent (5%) owners of the
Company’s Shares. Officers, directors and 5% owners of the Company’s Shares may sell Shares purchased
by the exercise of the Class A or B Warrants, if any, publicly pursuant to Rule 144 after six (6) months,
subject to certain volume limitations. '

We presently have no agreements with any Broker/Dealers to sell any of the Shares being offered.
Broker/Dealers who enter into a Selling Dealer Agreement with us, if any, will receive a commission of up to ten
percent (10%) of the gross proceeds from the sale of Shares by them, if any. We will also issue to such
Broker/Dealers warrants, exercisable to purchase Shares at a price of $1.10 per Share (10% higher than the
price per Share to investors in this Offering) for a period of two (2) years, commencing one (1) year following
the closing date of this Offering, in an amount up to ten percent (10%) of the number of Shares sold by them in
this Offering, if any. The warrants issuable to such Broker/Dealers and the Shares underlying such warrants, if
any, are not included in the Registration Statement of which this Offering Circular is a part, and any Shares
purchased by the exercise of such warrants, if any, may be sold publicly after six (6) months pursuant to Rule
144 of the Securities and Exchange Commission, unless the purchaser acquires Shares in an amount equal to
or greater than 5% of the then outstanding Shares, in which event such Shares may be sold publicly pursuant
to Rule 144 after six (6) months, subject to certain volume limitations.

While the compensation of Broker/Dealers who enter into Selling Dealer Agreements with us, if any, has
not been cleared with or approved by the National Association of Securities Dealers (NASD”), we believe the
compensation is within the NASD’s rules on compensation of Broker/Dealers participating in an offering such
as this Offering. While we have not entered into any agreements to do so, we may employ consultants to
advise us on financial matters in connection with this Offering.

This Offering of Shares will terminate on the earlier to occur of the sale of all of the 5,000,000 Shares
being offered or one hundred eighty (180) days following the qualification date of this Offering Circular, unless
the offering is extended without notice by the Company for an additional one hundred twenty (120) days.

THE COMPANY

General

Cardiomedics, Inc. (‘we”, “our” or “us” or the “Company”) is presently engaged in developing,
manufacturing, distributing, marketing, selling, renting and operating of (a) External Counter Pulsation or
“ECP” Systems to treat Angina and Angina patients who also suffer from Heart Failure, (b) Cardio Pulmonary
Diagnostic or “CPD” Systems to assess the cardiopulmonary condition of Heart Failure patients and (c) Sleep
Disorder Diagnostic or “SDD” Systems to diagnose and evaluate therapies for the treatment of sleep disorders
which, if not treated, can worsen cardiac conditions. All of our products are used to treat patients in physicians’
or group practice’s offices, clinics or the outpatient departments of hospitals on an outpatient basis. We also
plan to acquire and distribute other medical devices complimentary to our present products that can be sold or
rented to the same kinds of parties to whom we market our present products.
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Our ECP Systems have been cleared for sale in the United States by the FDA for the treatment of
Angina, Heart Failure, Heart Attacks and Cardiogenic Shock, but are currently covered (reimbursed) by Medicare
and most insurance companies and HMOs only for the treatment of severe, Class lil or IV Angina patients who
are not amenable to balloon angioplasty or bypass surgery and such Angina patients who also suffer from Heart
Failure. About 30% to 40% of Angina patients also suffer from Heart Failure. This limits the market for our ECP
Systems to an estimated 150,000 of the 6 million persons who suffer from Angina in the United States.

We plan to commence two randomized, controlled clinical trials of our ECP System in 2009-2010, one
in the treatment of Stable (chronic) Heart Failure and Angina and one in the treatment of Acute Heart Failure, in
order to obtain coverage for our ECP System in the treatment of less severe Angina and Stable Heart Failure
and in the treatment of Acute Heart Failure. About 4 million people in the United States suffer from Stable
Heart Failure, about 400,000 Americans die from Heart Failure each year, and there are about 1 million
hospitalizations for Acute Heart Failure each year in the United States. The treatment of Heart Failure is the
largest single cost to Medicare at about $40 billion per year. About 6 million people in the United States suffer
from Angina, which is a large cause of emergency room visits and hospitalizations at significant cost to
Medicare. Later, we plan to conduct a new clinical trial of our ECP System in the treatment of Heart Attacks,
which kill about 500,000 Americans each year and is one of Medicare’s largest costs. (See “Medicare
Reimbursement” under “BUSINESS”).

Our ECP Systems are the only such devices which have been shown in clinical studies, published in
peer-reviewed medical journals, to significantly reduce (a) mortality and the incidence of hospitalizations in the
treatment of Stable Heart Failure, (b) the incidence of Angina attacks, nitroglycerine use (a vasodilator used to
ease the pain of such attacks) and hospitalizations in the treatment of Angina, and (c) mortality in the treatment
of Heart Attacks and Cardiogenic Shock (See “Results of Clinical Studies” under “BUSINESS”).

U.S. Patent No. 7,244,225 was issued to us on July 17, 2007, covering our new, Graduated™ Low
Pressure ECP Regimen to treat Stable Heart Failure and other medical conditions and certain improvements in
our ECP System. Another U.S. Patent, covering an advanced, Graduated™ Low Pressure ECP Regimen to
treat Stable Heart Failure, has been allowed by the U.S. Patent Office and is expected to issue in April or May
2009. This Graduated™ Low Pressure ECP Regimen enabled our ECP System to significantly reduce
mortality and the incidence of hospitalizations in the treatment of Heart Failure and Angina patients with Heart
Failure (See “Results of Clinical Studies” under “BUSINESS”).

Our CPD and SDD Systems have been cleared for sale in the United States by the FDA and their use is
covered and reimbursed by Medicare and most insurance companies and HMOs. All of our present products
are CE Marked and eligible for sale in the European Union, and our manufacturing facility is ISO Certified.

Physicians and group practices in the U.S. and foreign countries are not accustomed to spending up to
$30,000, $100,000 or $120,000 for equipment to be used in their offices. Clinics and hospitals also resist
buying “big ticket” equipment, as they have limited capital equipment budgets and credit lines. Although we will
continue to sell our ECP Systems for up to $60,000 to distributors and up to $100,000 to customers, our CPD
Systems for up to $20,000 to distributors and up to $30,000 to customers and our 3 Bed SDD Systems for up
to $90,000 to distributors and up to $120,000 to customers, to avoid the reluctance of physicians, group
‘practices, clinics and hospitals to buy “big-ticket” equipment or lease it under long-term, non-cancellable
leases, we plan to devote our principal efforts in the future to renting our products for a per hour of per test
charge to physicians, group practices, clinics and hospitals under Rental Agreements, which can be cancelled
by the renter on two or three months prior written notice (See “Per Hour and Per Test Rental Programs” under

“BUSINESS”).

Under the Rental Agreements, we will provide, at our expense, the product to the renter and, in some
instances, a nurse or technician to operate it, on a “turn key” basis with no up-front cost to the physicians,
group practices, clinics or hospitals for a period of five (5) years or longer, subject to earlier termination, as
described above. We also provide, at our cost, parts to replace defective parts of our products and
preventative maintenance services throughout the terms of the Rental Agreements. A nurse or technician is
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expected to be able to operate a 3 Bed SDD System. If we provide an operator, the renter will pay us a fixed
per hour or per test rental charge, which is based upon about half of what Medicare pays for the therapy or test,
even though insurance companies, HMOs and private pay patients may pay more or less than Medicare. If we
do not provide an operator, the per hour or per test charge will reflect the absence of this cost.

Since we will be providing our Systems and, in some instances, the services of a nurse or technician, at
our expense, our Rental Agreements will require the renter to pay for a minimum number of hours or tests per.
month. In the United States, if we provide the operator, these minimums are expected to be up to $5,600 per
month for ECP Systems, up to $2,400 per month for CPD Systems or up to $10,000 per month for 3 bed SDD
Systems, which we believe will cover the cost of one nurse or technician to operate up to two ECP Systems
and one CPD System and one sleep technician to operate a 3 bed SDD System. These minimums are
expected to enable us to recover the cost of the applicable System in about 10-12 months, but we cannot
assure this will be possible. If we rent these Systems without operators, the per test or per hour charges and
minimum monthly rental will reflect the absence of this cost.

To make our Rental Agreements with substantial monthly minimum charges acceptable to physicians,
group practices, clinics and hospitals, our Rental Agreements may be cancelled by the renter on two (2) or
three (3) months prior written notice and returning the System to us. We plan to rent our Systems to parties
who have sufficient patient volume to make providing the Systems and operators profitable to us. We cannot
assure that we will be able to do so or that we can successfully sell or rent a sufficient number of any
Systems which may be returned to us to other physicians, group practices, clinics or hospitals (See “Per Hour
and Per Test Rental Program” under “BUSINESS”). '

We are investigating the potential of our marketing or distributing other cardiovascular and cardio-
pulmonary devices, which we might also rent, sell or lease to physicians, group practices, clinics and hospitals.
We cannot assure that we _wiII be able to successfully consummate any agreements to do so.

We were incorporated under the laws of the State of Nevada on August 25, 1986. Our office and
factory is located at 18872 Bardeen Avenue, Irvine, CA 92612. Our telephone number is 1-949-863-2500, our
toll free telephone number is 1-888-849-0200, and our President, John McCallum, can be contacted at 1-949-
863-2500, Extension 106.

Holders of Common Stock
As of December 31, 2008, we had approximately 185 holders of record of our Shares.
Dividends

We have never paid cash dividends on our Shares and do not anticipate paying cash dividends in the
foreseeable future. Any future determination as to the payment of cash dividends will be dependent upon our
financial condition, the results of operations and other factors then deemed relevant by our Board of Directors.

Shares Authorized For Issuance Under Equity Compensation Plans

The foliowing table provides information as of December 31, 2008 with respect to Shares that may be
issued through our employee compensation plans (stock option plans):

NUMBER OF SHARES

AVAILABLE FOR
NUMBER OF FUTURE ISSUANCE
SHARES TO BE UNDER EQUITY
ISSUED UPON WEIGHTED-AVERAGE COMPENSATION
EXERCISE OF EXERCISE PRICE OF PLANS (EXCLUDING
OUTSTANDING  OUTSTANDING SHARES IN
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OPTIONS OPTIONS COLUMN (a))

Plan Category (a) (b) (c)

Equity Compensation
Plans approved by
security holders 1,088,000 $2.48 1,112,000

Equity Compensation
Plans not approved
by security holders None None None

Total 1,088,000 $2.48 1,112,000

MANAGEMENT’S DISCUSSION AND ANALYSIS
CRITICAL ACCOUNTING POLICIES

Unaudited Financial Statements

The Financial Statements appearing in this Offering Circular were prepared internally by our
management and have not been reviewed by, passed-upon or audited by any independent accounting firm or
person. However, in our opinion, these Financial Statements contain all adjustments of a normally occurring
nature necessary for a fair statement of the Company’s financial condition as of the date specified and its

results of operations for the periods shown.

Revenue Recoghnition

Our revenue presently includes revenues from the sale of ECP Systems, the repair of ECP Systems
and the sale of CPD Systems, as well as the sale of extended service contracts for our ECP Systems. Our
future revenues are expected to consist mainly of rental charges from the rental and operation of our ECP,
CPD and SDD Systems.

In accordance with Staff Accounting Bulletin 104, “Revenue Recognition”, we recognize revenue from
products sold once all of the following criteria for revenue recognition have been met: (i) persuasive evidence
that an arrangement exists, (ii) the products have been shipped, (i) the prices are fixed and determinable and
not subject to refund or adjustment and (iv) collection of the amounts due is reasonably assured.

Revenues from the sale of our products are recognized upon shipment and passage of title of the
products to the customer, provided that all other revenue recognition criteria have been met, Generally, on
sales of our products, customers are required to insure the goods from our place of business. Accordingly, the
risk of loss transfers to the customer once the goods have been shipped from our warehouse. We sell our
products primarily through commission sales representatives in the United States. We appoint distributors to
sell our products outside the United States, and we recognize revenue upon shipment, provided that all other
revenue recognition criteria have been met, and ownership risk has transferred. In some cases, particularly on
sales through group purchasing organizations, we may have post shipment obligations such as installation
and/or in acceptance provisions. All of our products are sold with a one year warranty, which includes parts
and labor to replace defective parts. In the case of foreign sales of our products, we provide only a one-year
parts replacement warranty, and the distributor provides the labor. We offer extended service contracts with a
one-year or multi-year term. On extended service contracts with a multi-year term, revenue exceeding the
amount applicable to future years is deferred and is ratably recognized in each subsequent year.
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Revenues from the rental of our products under Rental Agreements for per hour or per test fees are
recognized when due from customers in the United States and when received from customers outside the
United States. Under our Rental Agreements in the United States, we presently pay our independent sales
representatives a fixed percentage of the revenues for their services in securing the Rental Agreements
throughout the usual five (5) year term of the Rental Agreements, and we provide parts to replace defective
parts of the products, labor to install the parts and labor to adjust and maintain the products throughout the
usual five (5) year term of our Rental Agreements. Under our Rental Agreements outside the United States,
we provide parts to replace defective parts of the products during the usual five (5) year terms of the Rental
Agreements, and our distributor provides labor to install the parts and labor to adjust and maintain the products
during the usual five (5) year term of our Rental Agreements. We pay the distributors a fixed percentage of the
revenues we receive from the rental of our products outside the United States for their services in securing the
Rental Agreements throughout the usual five (5) year terms of the Rental Agreements, and a fixed percentage
of the revenues we receive for the distributor's providing labor to install parts to replace defective parts of the
products and labor to adjust and maintain the products during the usual five (5) year term of the Rental
Agreements.

Allowances for doubtful accounts are based on estimates of losses on customer receivable balances,
based on historical losses, adjusted for current economic conditions and specific customer experience. This
requires the use of judgment and assumptions, which cannot be assured. Changes in economic conditions
could have a material effect on balances reserved for doubtful accounts. Our credit losses in 2008 and 2007
were 2% and 0% of revenues, respectively.

Inventories

Inventories consist of raw materials and component parts, work in process and finished good products
and accessories. Inventories are recorded at the lower of cost or market, cost being determined principally by
use of the average-cost method, which approximates the first-in, first-out method. Cost is determined at the
actual cost for raw materials, and at production cost (materials, labor and indirect manufacturing overhead) for

work-in-process and finished goods.

Products provided to physicians or hospitals for sales evaluation, demonstration purposes or medical
training are included in inventory, provided the products are ultimately intended to be sold. These units are
written down to reflect their net realizable values.

We write-down our inventory for estimated obsolescence equal to the net realizable value of the
obsolete inventory. Product obsolescence may be caused by changes in technology, discontinuance of a
product line, replacement products in the marketplace or other competitive situations. We maintain a reserve
on inventories of products that we consider to be slow moving or obsolete, to reduce the inventory to its net
estimated realizable value. Once specific inventory is written-down, the write-down is permanent until the
inventory is physically disposed-of.

Goodwill

We have adopted the provisions of Statement of Financial Accounting Standards “SFAS” No. 142,
“Goodwill and other Intangible Assets.” As a result of our adoption of SFAS No. 142, our goodwill is no longer
amortized, but is subject to an annual impairment test, or whenever events or changes in circumstances
indicate that the carrying value may not be recoverable. There was no goodwill or impairment loss recognized
on goodwill during the fiscal years ended December 31, 2008 and 2007.

Impairment of Long-Lived Assets

SFAS No. 144, “Accounting for Impairment or Disposal of Long-Lived Assets” requires that long-lived
assets, such as property and equipment and purchased intangibles subject to amortization, be revised for
impairment whenever events or changes in circumstances indicate that the carrying amount of an asset may
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not be recoverable. Recoverability of the asset is measured by comparison of its carrying amount to the
undiscounted future cash flows the asset is expected to generate. If such assets are considered to be
impaired, the impairment to be recognized is measured as the amount by which the carrying amount of the
asset exceeds its fair market value.

Estimates of expected cash flows represent management’s best estimate, based on currently available
information and reasonable and supportable assumptions. Any impairment recognized in accordance with
SFAS No. 144 is permanent and may not be restored. To date, we have not recognized any impairment of
long-lived assets in connection with SFAS No. 144.

Deferred Taxes

We record a valuation allowance to reduce any deferred tax assets to the amount that is more likely
than not to be required. The company has considered estimated future taxable income and ongoing tax
planning strategies in assessing the amount needed for the valuation allowance based on these estimates. We
have no deferred tax assets.

Stock-based Compensation

We have not accounted for our employee stock-based compensation plans under the recognition and
measurement principles of Accounting Principles Board Opinion No. 25, “Accounting for Stock issued to
Employees” and related interpretations. We plan to adopt the disclosure provisions of SFAS No. 144,
“Accounting for Stock-Based Compensation,” as amended by SFAS No. 148. “Accounting for Stock-Based
Compensation — Transition and Disclosure,” when required by law or regulation.

Forward-Looking Statements

The statements contained herein that are not historical facts may consist of forward-looking statements
that involve a number of known and unknown risks and uncertainties that could cause our actual results to
differ materially from those discussed or anticipated in such forward-looking statements.

Potential risks and uncertainties include, among other factors, general business conditions, government
regulations pertaining to medical device approvals and manufacturing practices, competitive market conditions,
success of our business and rental strategies, delays in receipts of orders, changes in the mix of products sold,
availability of suppliers, concentration or sales in certain markets and to certain customers, changes in
manufacturing efficiencies, development and introduction of new products, fluctuations in margins, timing of
significant orders, and other risks and uncertainties currently unknown to management.

Results of Operations

The following table sets forth certain items in the our unaudited statements of income as a percentage
of net revenues for the years ended December 31, 2008 and 2007.

Years Ended December 31

(Unaudited)

2008 2007
Net Revenues 100.0% 100.0%
Cost of Goods 36.0 42.0
Gross Profit 63.9 58.0
SG&A & Regulatory 84.3 97.7
R&D & Clinical Trials 2.4 0.0
Interest expense & Depr 4.3 5.9
Income taxes 0.06 0.1
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Net Profit (Loss) (16.8) - (45.7)

Net Revenues

Net Revenues increased by 33% to $1,142,289 in 2008, from $860,282 in 2007, due to an increase in
the number of products sold.

Cost of Goods, Gross Profit and Cost of Sales

Cost of Goods was 36.1% of Net Revenues in 2008, compared to 42.0% of Net Revenues in 2007, due
to lower component and manufacturing costs in 2008. Gross Profit was 63.9% of Net Revenues in 2008,
versus 58.0% of Net Revenues in 2007, due to higher revenues in 2008.

Selling, General and Administrative Expenses

Selling, General and Administrative or "SG&A” expenses were 83.9% of Net Revenues in 2008, versus
98.9% of Net Revenues in 2007. In 2007, we terminated our direct, salaried sales force, reduced to two
Regional Sales Managers and, in late 2007 and early 2008, we eliminated our two remaining Regional Sales
Managers and began appointing distributors to sell our products outside the United States and independent
sales representatives on a straight commission basis to sell our products in the United States.

Research And Development (R&D) and Clinical Trials

R&D and clinical trial expense was 2.8% of Net Revenues in 2008, compared to 0% of Net Revenues in
2007, due to our commencing the development of a new, advanced ECP System in 2008.

Net Profit (Loss)

As a result of lower SG&A expenses in 2008 and manufacturing costs as a percentage of revenues and
the benefit of a prior year accounts payable adjustment of $120,047, we had a Net Loss of $189,371 or $0.03
per Share in 2008, based on 7,427,980 Shares outstanding, compared to a Net Loss of $393,060 or $0.05 per
Share in 2007, based on 7,187,060 Shares then outstanding.

Cash flows

Net Cash consumed by operating activities was $289,321 in 2008, compared to $173,836 in 2007.

Liquidity and Capital Resources

_ We had working capital of $20,456, at December 31, 2008, compared to ($357,271) at December 31,
2007. Cash increased by $110,679 to $117,105 at the end of 2008, from $6,426 at the end of 2007.

If only half of the Shares being offered are sold, we believe the net proceeds will be sufficient to meet
our operating needs for at least the next twelve months.

We have outstanding 6% Senior, secured, convertible notes (“Notes”) to our chief executive officer in
the amount of $900,000 and Notes to two directors in the amount of $50,000 each. These Notes bear interest
at 6% per annum, mature at various dates, from 2010 to 2013 and are convertible, with accrued interest, into
Shares at a price of $0.50 per share.

At December 31, 2008, we had a net loss carry-forward of $7,301,805, which will reduce any federal
income tax expense we may incur in future years to this extent.
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BUSINESS
General

In 2007 we eliminated our direct sales force, which was unable to sell a sufficient number of units to our
products to offset our manufacturing, marketing and sales costs. In late 2007 and early 2008, we eliminated
our two Regional Sales Managers, and we began appointing independent sales representatives (“Sales Reps”)
to sell our products on a straight commission basis in the U.S. and distributors to sell our products in foreign
countries. In 2008, our revenues increased and our loss decreased, compared to 2007 (See “FINANCIAL

STATEMENTS”).
Results of Clinical Studies

Our ECP Systems are the only ECP devices that have been shown in clinical studies, published
in peer-reviewed medical journals, to produce the following clinical benefits:

_ (a) Reduce the incidence of Angina attacks in 58 Canadian Cardiology Society Functional (“*CCSF”)
Class II-IV Angina patients by 76%, reduce nitroglycerine use (a vasodilator used to ease chest pain from the
lack of blood flow to the heart due to blockages in one or more of the coronary arteries) by 77% and reduce the
incidence of hospitalizations for Angina by 90% in the year following 35 hours of ECP therapy (one hour per
day, five days a week for seven weeks), compared to the year prior to the ECP therapy”. Emergency room

visits and hospitalizations for Angina is a major cost to Medicare;

(b) Reduce mortality in 59 New York Heart Association (“NYHA”) Class II-IV Stable (chronic) Heart
Failure patients to 1.85% in the year following 35 hours of ECP therapy under our patented, Graduated™ Low
Pressure ECP Regimen®, a 90% reduction from the American Heart Association’s published figure of 19.1%
annual mortality from Stable Heart Failure®, a savings of 17 lives per hundred ECP treated patients, and
reduce the incidence of hospitalization by 87.5% in the year following 35 hours of ECP, compared to the prior
year®. The cost of treating Stable and Acute Heart Failure is the largest single cost to Medicare and is
estimated at about $40 billion annually;

(c) Reduce mortality during the hospital stay to 6.5% in 108 Killip Class Il Heart Attack patients (the
most common type of Heart Attack), who received 4 hours of ECP within 24 hours of the onset of the Heart
Attack Symptoms, a 56% reduction from mortality of 14.7% in the 116 Heart Attack patients in the Control
Group, who received only conventional medical therapy®, a savings of 8 lives per hundred ECP treated
patients; and

(d) Increase survival of 20 patients in Cardiogenic Shock to 35% in the month following the ECP
treatment, an increase of 233%, from the published survival figure of 15% from this condition®, a savings of
20 lives per hundred ECP treated patients.

(1) Weisfogel G et al, External Counterpulsation Produces a Significant Reduction in Stable Angina Class,
Episodes, Medication Use, and Hospitalization. Am J. Cardiol, 1980;45:349-356.

(2) Vijaraghavan K et al, New Graduated Pressure Regimen for External Counterpulsation Reduces Mortality
and Improves Outcomes in Congestive Heart Failure: A Report From the Cardiomedics External
Counterpulsation Patent Registry. CHF, 2005; 11:147-152.

(3) 2007 Heart Failure and Stroke Statistical Update, American Heart Association, Dallas, Tx.

(4) Amsterdam E et al, Clinical Assessment of External Pressure Circulatory Assistance in Acute Myocardial
Infarction. Am Heart J, 1980;45:349-456.

(5) Soroff HS et al, External Counterpulsation: Management of Cardiogenic Shock After Myocardial Infarction.
JAMA, 1974; Vol229;.11:1441-1450.
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New ECP System

We are developing a new ECP System, which will be smaller, lighter in weight to reduce shipping cost
and is expected to cost less to manufacture than our present ECP System. It will also be more quiet, which is
important in busy medical offices and very important in hospitals. It will function the same as our present ECP
System, so we do not believe any clearance from the FDA to market the new ECP System will be required.

The mechanical portion of the development of the hew ECP System has been completed and we have
a working prototype. The software design and validation is expected to be completed in late May 2009, at
which time field testing for one month will commence. Barring any unforeseen problems, we expect the new
ECP System should be available for sale by the end of June 2009.

We ceased manufacturing our present ECP System in March 2009, when we used-up all of our
available components. To avoid having an inventory of our present ECP Systems or components, which we
would have to mark down in price or write-off when the new ECP System is available for sale, we have not
ordered components to build more of our present ECP Systems, due to the long lead-times. Also, one
component of the software of our present ECP System is no longer available from the supplier, and there is no
assurance it could be successfully duplicated. As a result, we expect to have none of our present ECP
Systems to sell until the end of June 2009 and, perhaps, later, which could adversely affect our revenues and
financial results in the quarter ended June 30, 2009 and, possibly, the quarter ended September 30, 2009.

However, the lower cost to manufacture and attractive small size and quiet operation of the new ECP
System is expected to make any cost of the change-over to the new ECP System economically positive.

We also plan to expand the software capabilities of the new ECP System and, in late 2009, we expect
to begin marketing an advanced ECP System with new software capabilities under our recently issued U.S.
Patent No. 7,244,225, among which will be the on-board computer of the ECP System being able to
automatically adjust the advanced ECP System to produce and maintain throughout the one-hour ECP therapy
period whatever pressures are selected by the physician to treat the patient’s condition.

Since 35 one-hour ECP treatments are typically administered over a period of seven weeks, the
computer will also remember the patient (by his I.D. number) and the settings and will produce and maintain
the same pressures in subsequent one-hour ECP therapy sessions, compensating for any variations in the
patient’s blood pressure, heart rate and ECG during the therapy and reducing the potential for errors by nurses
or technicians.

The design of the advanced ECP System, its new software and its new Operation Manual must be
submitted to the FDA in a 510(k) Notification, and the advanced ECP System must be cleared for sale by the
FDA before it can be sold in the United States or exported. This process is expected to take until late 2009, but
we cannot assure that FDA clearance will be received by late 2009, when we hope to introduce the advanced
ECP System, or at all. If the advanced ECP System is delayed, we will continue to rent and sell the new ECP
System, as the only physical difference between these ECP Systems, is in its software/circuit boards and
display screen capabilities.

Recent Patent Issuance

In July 2007, U.S. Patent No. 7,244,225, covering our Graduated™ Low Pressure ECP Regimen to treat
Stable Heart Failure and other conditions and certain improvements to our ECP System, was issued to us by
the U.S. Patent and Trademark Office. This Graduated™ Low Pressure ECP Regimen enabled us to achieve
the results in Stable Heart Failure described above. Another U.S. Patent, covering an advanced, Graduated™
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Medicare Reimbursement for ECP Therapy

Medicare currently pays an average of $165 nationally for each hour of ECP therapy for the treatment of
severe, Class IlI-IV Stable Angina patients, who are not amenable to balloon angioplasty or bypass surgery, an
average of $5,775 for 35 hours of ECP therapy. About 40% of severe Angina patients also suffer from Heart
Failure. Medicare will pay for additional hours of ECP, if it is shown by an appropriate diagnostic test to be
medically necessary for Angina patients who meet the criteria for coverage. ECP therapy is administered by a
trained nurse or technician.

In mid-2005, we applied to Medicare for coverage of ECP for the treatment of CCSF Class Il (mild)
Angina, we asked for removal of the “not amenable to balloon angioplasty or bypass surgery” limitation on
coverage of ECP for CCSF Class Il or IV (severe) Angina patients, we requested coverage of ECP for
treatment of NYHA Class II-IV Heart Failure and we requested coverage of ECP for the treatment of Killip
Class [I-IV Heart Attacks and the treatment of Cardiogenic Shock, the most serious complication of a Heart
Attack.

In March 2006, Medicare denied our application for all of the additional coverages we requested for
ECP. Medicare expressed a concern that our clinical study of ECP in the treatment of Heart Failure did not
include a control group, although Medicare’s published coverage rules do not require a clinical study with a
control group. In our clinical study, we treated three groups of Heart Failure patients at different levels of
pressure applied under our Graduated™ Low Pressure ECP Regimen, at “high,” “medium” or “low” pressure.

The Heart Failure patients in the low pressure group in our Heart Failure Study had a mortality rate of
only 1.85%, (a 90% reduction from the American Heart Association’s published figure of 19.1% mortality from
Heart Failure in the United States), a savings of 17 lives per 100 patients treated, and a reduction in the
incidence of hospitalizations of 87.5% in the year following 35 hours of our ECP therapy, compared to the year
following the ECP therapy. The patients in the mid-pressure group had a mortality rate of 7.69% and a
reduction in hospitalizations of 82.6%. The patients in the high pressure group had a mortality rate of 8.82%
and a reduction in hospitalizations of only 57.1%, demonstrating a clear trend of improvement at lower
pressures. However, our study did not include a control group that received only conventional medical therapy.

Medicare also expressed concern that our Heart Attack Study (which had a control group) and our
Cardiogenic Shock Study (which did not have a control group) were both performed a number of years ago,
although mortality from both of these conditions has not changed significantly since these Studies were
conducted.

While Medicare did not grant the expanded coverages for ECP that we requested, Medicare increased
the amount it pays in 2009 for ECP in the treatment of Angina by 5.8%, from $156 per hour for 2008 to $165
per hour for 2009, a total of $5,775 for 35 hours of ECP, and Medicare reduced the amount it pays in 2009 for
many other therapies.

We plan to use up to $500,000 of the proceeds of this Offering in 2009-10 for the initial costs of two
randomized, controlled clinical studies, one is a two-year, randomized, controlled clinical frial of our ECP and
CPD Systems in the treatment of up to 300 Chronic Heart Failure and Angina patients, and the other is a 200
patient, randomized, controlled clinical trial of our ECP System in the treatment of Acute Heart Failure, provided
we sell at least $2.5 million of the Shares being offered. Later, we plan to conduct a new randomized,
controlied clinical trial in 200 patients in our ECP System in the treatment of Heart Attacks and Cardiogenic
Shock.

We expect to finance the remaining cost of up to $500,000 for the above described Chronic Heart '

Failure and Angina clinical trial and the Acute Heart Failure clinical trial from our financial resources and our
revenues in 2009 and 2010, although we cannot assure that our resources and revenues will enable us to do
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so. [f our financial resources and revenues in 2009-2010 are not sufficient to fund the second $500,000 of cost
for this clinical study, the study may have to be terminated and the $500,000 expended in 2009 may be lost.

We plan to submit the results of these clinical trials, if successful, to Medicare with a request for
reimbursement of our ECP System for the treatment of Stable and Acute Heart Failure, for an expansion of
reimbursement for our ECP System to all Class I, Il and IV Angina patients and for reimbursement of our ECP
System in the treatment of Heart Attacks and Cardiogenic Shock. We cannot assure that these clinical trials
will be successful or that Medicare reimbursement for any of these conditions will be granted.

Medicare Reimbursement for CPD Tests

Our CPD System is the only cardiopulmonary diagnostic device that can produce an assessment of a
Heart Failure patient’s cardiopulmonary condition, with the patient having to step up and down a single step for
only 2 to 4 minutes. Other cardiopulmonary diagnostic devices require a Heart Failure patient to perform
maximal exercise on a treadmill, which many Heart Failure patients cannot do.

Our CPD System displays the test results numerically and with green (good) or red (bad) bar charts,
making it easy for the physician to recognize an abnormal test result. Many other such devices typically display
numerical test results only.

Medicare currently pays an average of about $120 nationally for each test performed on our CPD
System and will pay for up to four CPD tests per year for monitoring the condition of Heart Failure patients or
Angina patients with Heart Failure. Medicare will also pay for additional CPD tests, to enable a physician to
assess the results of adjusting a therapy, such as determining if more hours of ECP are needed, the effect of a
different drug dosage or the effect of a different pacemaker setting. A CPD test takes approximately 15
minutes for a trained nurse or technician to perform.

The purpose of the proposed clinical studies of our ECP and CPD Systems in the treatment of Stable
Heart Failure and our ECP System in the treatment of Acute Heart Failure in 2009 and 2010 is to obtain
Medicare coverage and reimbursement for ECP for the treatment of Stable Heart Failure, expand our Medicare
coverage in the treatment of Angina, to establish the ability of our CPD System to determine if more than 35
hours of ECP is necessary to normalize the cardiopulmonary condition of Heart Failure patients, and to obtain
Medicare reimbursement of ECP in the treatment of Acute Heart Failure.

We cannot assure that the results of these clinical studies will be successful or, if successful, that these
studies will persuade Medicare to grant coverage and reimbursement for ECP in the treatment of these
“conditions in an amount that will be acceptable to physicians, clinics and hospitals. We believe Medicare’s
current reimbursement rate of $165 per hour is attractive to such parties, and we believe it is unlikely that
Medicare will choose a reimbursement rate lower than the present amount, although we cannot assure this will
prove to be correct.

Medicare Reimbursement for Sleep Disorder Diagnostic Tests

Our SDD Systems employ advanced devices for the diagnosis and evaluation of therapies of sleep
disorders. An estimated 30 million people in the United States suffer from a sleep disorder, but there are only
enough existing sleep disorder testing facilities in the United States to treat an estimated 5 million persons
annually. A sleep disorder diagnostic test is performed on patients whose sleep questionnaire indicates the
potential for a sleep disorder. A sleep titration test is performed on those patients found to have a sleep
disorder to establish the therapy needed to treat the sleep disorder. An estimated 80% of those who have a
sleep diagnostic test need a sleep titration test.

Medicare currently pays an average of about $850 nationally for a sleep disorder diagnostic test to

determine if a person is suffering from a sleep disorder. The test is performed by a trained sleep technician at
night in a specially equipped room in a physician’s office, clinic or hospital outpatient department while the
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person is asleep (See “Per Hour Per Test Rental Programs”). Many states require a sleep technician to pass a
written examination and be licensed.

Medicare currently pays an average of about $950 nationally for a sleep disorder titration test on
persons who have been diagnosed with a sleep disorder to determine what therapeutic device or other medical
procedure may be needed to treat their sleep disorder. This test is likewise performed by a trained sleep
technician on a different night in the same type of room in a physician’s office, clinic or hospital outpatient
department, while the person is asleep.

Insurance companies typically pay about 10% to 20% more than Medicare for such sleep diagnostic
and titration tests, HMOs pay about the same as Medicare, and uninsured persons generally pay about the
same as Medicare.

Per Hour and Per Test Rental Programs

The principal market for our ECP, CPD and SDD Systems is presently in physicians’ and group
practice’s offices, as these devices are used to treat patients and perform diagnostic tests on an outpatient
basis. Our ECP System is used to treat Angina and Heart Failure patients for one hour per day, five days per
week for seven weeks. Treatment in a physician’'s office is more convenient and generally entails less
paperwork and waiting time than in a clinic or hospital’s outpatient department. If and when Medicare coverage
and reimbursement for ECP in the treatment of hospitalized patients with Acute Heart Failure, Heart Attacks
and/or Cardiogenic Shock is obtained, hospitals will become a significant market for our ECP Systems.

Physicians are not accustomed to purchasing $30,000, $100,000 to $120,000 pieces of equipment for
use in their offices. Leasing, with interest costs over a 5-year period, increases the overall outlay by 40% or
more, depending on then current interest rates. Equipment leases are typically non-cancelable and are
financed by the credit of the physician or physicians, based on their income tax returns and personal financial
statements. Many physicians are reluctant provide this information and do not want to be bound by long term,
non-cancellable leases.

Hospitals and clinics are also reluctant to purchase expensive equipment, as many have limited capital
equipment budgets and credit lines, and leasing increases the cost of the equipment. As a result, we have
found it difficult to sell or lease a sufficient number of our products to physicians for use in their offices or to
clinics or hospitals for use in their outpatient departments causing us to incur losses over the previous years.

Since we have confidence in both the patient benefits of our products, based on our clinical trial results
‘described above, and we have confidence in the profitability to physicians, group practices, clinics and
hospitals from the use of our products, based on current Medicare reimbursement rates, our solution is to rent
our ECP, CPD and SDD Systems by the hour or by the test to physicians, group practices, clinics and hospitals
under Rental Agreements that can be terminated by the renter on two or three months prior written notice, with
minimum monthly payment amounts. Removing the large up-front cost and the fear of a long-term commitment
eliminates the most significant impediments to a physician, group practice, clinic or hospital trying our products,
seeing the patient benefits and learning what profits our products might produce for them.

Since cardiologists, internists, GPs and family practitioners are not trained in medical school or
residency training programs to use our ECP, CPD or SDD Systems and do not know how to train their nurses
or technicians to operate them, we plan to provide a trained operator (nurse of technician) and include his or
her cost in the per hour or per test rental charges and minimum monthly payments for our products to some
physicians and group practices, making it easy for them to provide the benefits of our ECP, CPD and SDD
Systems to their patients. If we do not provide an operator, the per hour and per test charges and the minimum
monthly payments will reflect the absence of this cost.

We plan to recruit and train nurses and technicians to use our ECP and CPD Systems and recruit A
trained sleep technicians to operate our SDD Systems, in both cases from established schools that offer such
training and assist their graduates in obtaining licenses and jobs.
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In the case of SDD Systems, in addition to sleep diagnostic devices and TV monitors, we provide pull-
down Murphy-type beds to convert an exam room to a sleep disorder testing room at night. Each sleep
technician is expected to be able to monitor three patients while they are sleeping and being tested.

A majority of the net proceeds from the sale of the Shares being offered are expected to be used to
purchase components and assemble our ECP Systems, purchase CPD and SDD Systems and rent them with
or without a trained operator to physicians, group practices, clinics and hospitals in the U.S. (and in foreign
countries without a trained operator) for a per hour or per test rental charge under 60 or 84 Month Rental
Agreements that can be cancelled on two of three months prior written notice, with monthly minimums. If we
do not provide an operator, the per test and per hour charges and the monthly minimums will reflect the
absence of this cost.

While we presently have no arrangements to borrow from any banks or finance companies, if additional
equity (stock) financing is not available to us in the future, we may pledge the products being rented or the
rental stream from our Rental Agreements to lenders and borrow the cost of providing the products and the
operator under our Rental Agreements. Borrowing entails both the cost of interest and the risk of defaults,
which could place the Company’s assets at significant risk in the event of a default on any such loans.

Renting our ECP, CPD and SDD Systems with a cancellation privilege also entails the risk of premature
cancellation of our Rental Agreements and the return of more ECP, CPD and SDD Systems than we can rent
or sell to others. If such occurs, our working capital may be impaired, we may be faced with defaults on
borrowings and our ability to continue in business may be jeopardized.

Our proposed Rental Agreements require the physician, practice or hospital to pay us for a minimum
number of hours of use each month or a minimum number of tests each month, to assure that the cost of the
operator is covered and the System will not go unused. The dollar amount of the minimum number of hours or
tests per month is designed to pay the cost of the operator and is expected to return our cost for the System in
about ten to twelve months.

In addition, our proposed Rental Agreements will require the physician, group practice, clinic or hospital
to pay us a substantial financial penalty if the renter cancels the Rental Agreement, returns our product and
buys, leases or rents a comparable product from a third party. The proposed Rental Agreements will also
require the physician, group practice, clinic or hospital to grant us the right of first refusal to supply any
additional products of the same type they wish to buy, lease or rent in the future.

While we expect the usage of each of our products will equal or exceed the required minimum number
of hours or tests per month, we cannot assure that this will happen. However, even at the required minimum
number of hours or tests per month, we estimate our return will be significantly larger than if we sold or leased
our products.

There are an estimated 170,000 cardiologists, internists, family practitioners and general practitioners in
the United Sates who treat Angina and Heart Failure and are potential candidates for the purchase, leasing or
rental of our products. For example, if 1% or 1,700 of these physicians were to rent one of each of our
ECP, CPD and 3 Bed SDD Systems with two of our operators, at our proposed minimum monthly per
hour and per test rental payment rates, this would produce over $30 million of revenues per month or
more than $360 million per year. However, we cannot assure we will ever be able to rent such number of our
Systems with operators to such numbers of physicians in the United States at our proposed rental rates.

Since our Rental Program is new, the per hour or per test rental charges, the monthly minimum number
of hours or tests required, our manufacturing or OEM costs and our sales costs may change significantly over
time, and other unanticipated costs may occur, which may adversely affect the profitability of our Rental
Program. Furthermore, there is no assurance we will be able to successfully rent any significant number of our
Systems, that we will not have excessive cancellations of our Rental Agreements and returns of products,
which we may be unable to sell, lease or rent to others, or that our Rental Program will be profitable to us.
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Sales and Rentals

We presently sell our ECP and CPD Systems and, following the completion of this Offering, we also
plan to begin renting these products and our SDD Systems through “straight commission” independent sales
representatives (“Sales Reps”) and Sales Rep Organizations in the United States and through distributors in
foreign countries, all of whom represent other manufacturers of medical products and devote only a portion of
their time to selling and renting our products.

While reimbursement for the use of medical devices in foreign countries is significantly less than in the
United States, and is non-existent in some countries, Angina, Heart Failure and Heart Attack patients outside
the United States have less access to new technologies to treat their condition. Virtually all of our sales to
foreign distributors are expected to be made pursuant to letters of credit or wire transfers of funds payable in
U.S. dollars. As a result, we do not expect to be subject to foreign currency risks.

We usually maintain an inventory of our products and ship the products within days of receipt of a
purchase order. As a result, we typically have no order backlog. ‘

Field Service

We presently employ a VP Manufacturing, R&D & Field Service who manages the manufacturing of our
ECP Systems, the development of new products and the field servicing of our products in the United States.
We also provide field services under extended service contracts after the expiration of the original one-year
warranty we provide on our products. We also sell parts and charge for the time and travel cost of our field
service technicians when they repair our products in the United States after the initial one-year warranty period
has expired.

Our distributors are responsible for servicing (repairing and maintaining) our products outside the United
States. Our distributors’ service technicians are trained to service our products at our factory or at their offices
in foreign countries in 4-5 day training courses. We provide parts to our distributors to replace defective parts
of products during their one-year warranty period. We also sell parts to our distributors for resale to customers
outside the United States whose one-year warranty has expired.

Government Regulation

All of our products are, and will in the future, be subject to extensive governmental regulation and
supervision, principally by the FDA and comparable governmental authorities in other countries. The FDA
regulates the introduction, advertising, manufacturing practices, labeling and record keeping of all drugs and
medical devices. The FDA has the power to seize adulterated or misbranded devices, require removal of
devices from the market, enjoin further manufacture or sale or devices and publicize relevant facts regarding

devices.

Prior to the sale of any of our products, we are required to obtain marketing approval for each product
from the FDA and comparable authorities in foreign countries. Extensive clinical (human) testing of each
product, which is both costly and time-consuming, may be required to obtain such approvals. Our business
would be adversely affected if we were unable to obtain such approvals or to comply with continuing
regulations of the FDA and other governmental agencies. In addition, we cannot predict whether future
changes in FDA or foreign government regulations might increase the cost of conducting our business or affect
the time required to develop and introduce new products. Specific areas of regulation by the FDA and other
related matters are described in detail below:
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Investigational Device Exemption

Before a new medical device may be used for investigational research (clinical trials) in the United
States, an Investigational Device Exemption (“IDE”) application must be approved by the FDA, unless the
device has already been cleared for sale by the FDA. Also, to obtain an IDE, the sponsor of the investigational
research must first obtain approval for the research from the institutional Review Board (“IRB") of the institution
(e.g. hospital, clinic, physician practice, etc.) at which the clinical study is to be conducted.

510(K) Premarket Notification

The procedure for obtaining clearance from the FDA to market a new medical device can involve many
steps, such as IDE’s and PMA's (see “Premarket Approval” below). However, if a device is substantially
equivalent to a product marketed prior to May 28, 1976, or is substantially equivalent to a comparable
product cleared for sale by the FDA under a 510(k) Premarket Notification, a 510(k) Premarket Notification
may be filed to establish the device’s equivalence. _ ‘

The FDA’s review process for a 510(k) Premarket Notification can take three months or longer.
However, if additional testing or data are requested by the FDA, the overall review process may be extended.

Our current products were cleared for sale in the United States by the FDA pursuant to 510(k)
Premarket Notifications. While 510(k) Notifications usually do not require clinical trials, in some cases, 510(k)
Notifications may require clinical trials.

Premarket Approval

Under the Medical Device Amendments of 1976, all medical devices are classified by the FDA into one
of three classes. A “Class I” device is one that is subject only to general controls, such as labeling
requirements and good manufacturing practices (‘GMP”). A “Class II” device is one for which general controls
and performance standards alone are insufficient to secure safety and effectiveness, unless the device
qualifies for sale under a 510(k) Premarket Notification. “Class " devices generally require clinical testing to
establish their safety and efficiency in treating specific diseases or conditions, and either a 510(k) Premarket
Notification, with or without a clinical trial, or a Premarket Approval (‘PMA”) with a clinical trial. An application
for the intended use of the device must be approved by the FDA before the device can be marketed in the
United States. A device is generally classified as a Class |, Il or lll device based on recommendations of
advisory panels appointed by the FDA. Our ECP System is presently considered a Class |l device eligible for
marketing under. a 510(k) Premarket Notification. However, the FDA can change any Class Ill device's
classification to require a PMA application at any time.

The filing of a PMA Application generally entails one or more expensive, lengthy clinical trials. After
completion of the clinical trials, a rigorous review of the data and an inspection of the manufacturing facility and
process by the FDA can take one year or longer, unless additional testing or data are requested by the FDA, in
which case the review process can be considerably longer. ‘

We cannot assure that PMA approvals will not be required by the FDA for our current products or, if
PMA approvals are required, that they can be obtained or, if obtained, that they can be maintained. The failure
" to obtain and maintain PMA approvals for any of our products, if required, could have a material adverse effect
upon our future operations.

Inspection of Plants
The FDA also has authority to conduct detailed inspections of manufacturing plants to determine
whether or not the manufacturer has followed its GMP requirements, which are required for the manufacture of

medical devices. Additionally, the FDA requires reporting of certain product defects and prohibits the domestic
sale or exportation of devices that do not comply with the law. We believe we are in compliance in all material
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respects with these regulatory requirements, and we expect that our processes and procedures in place will
satisfy the FDA, although we cannot assure that this will be so.

State Regulation

Federal law preempts states or their political subdivisions from regulating medical devices. Upon
application, the FDA may permit state or local regulation of medical devices which is either more stringent than
federal regulations or is required because of compelling local conditions. To date, and to the best of our
knowledge, only California has filed such an application. On October 5, 1980, the FDA granted partial approval
to such application, effective December 9, 1980. The California requirements, which have been exempted from
federal law preemption, have not had a materially adverse effect on us to date.

Insurance Reimbursement

To permit the users of our products to obtain reimbursement under Federal health care programs such
as Medicare, we may be required to demonstrate, in an application to the Centers for Medicare and Medicaid
Services (“CMS”), which administers the Medicare and Medicaid Programs, at either the state or federal level
or both, the safety and efficacy of our products and the benefit to patients therefrom which justify the cost of
such treatment. There is no assurance that any application for coverage and reimbursement by us will be
approved by CMS. Most private health insurance companies, health maintenance organizations (‘HMOs") and
state health care programs have standards for reimbursement similar to those of CMS and usually follow CMS’
coverage decisions. If any of our products is refused reimbursement by Medicare, private insurers, HMOs
and/or health care programs, sales and rentals of such product would be adversely affected.

Cost of Compliance With FDA and Other Applicable Regulations

The costs of complying with FDA and other governmental regulations prior to the sale of our products
are reflected mainly in our R & D and clinical trial expenditures. The cost of first obtaining an IDE for a product,
if required and, after having developed and clinically testing a product to assure it is safe and effective,
obtaining approval of a PMA or 510(k) Premarket Notification therefor, as well as making an application to CMS
in order to obtain Medicare coverage its use, adds significantly to the cost of developing and bringing a medical
device to the market over what such cost would have been if such regulatory requirements did not exist.

Compliance with regulatory requirements also lengthens the time required to develop and commence
marketing a product. These delays increase our R & D costs by (a) lengthening the time during which we must
maintain and bear the carrying costs of a given research and development effort and (b) delaying the time
when we can commence realizing revenues from sales of a product, during which time we must continue to
bear administrative and overhead costs. It is, however, not possible for us to quantify or estimate in advance
the direct and indirect costs of complying with such regulatory requirements, particularly since the expense and
difficulty of such compliance can vary greatly, depending upon the nature of the product, its intended use, the
technological success of the R & D effort and the results of animal and/or human clinical testing of the product.

In the event applicable regulations require more rigorous testing than might otherwise be deemed
necessary, the costs of testing the product by unaffiliated institutions (and fees or royalties, if any, payable to
them) may be deemed in part a cost to us of compliance with such regulatory requirements.

Employees

On December 31, 2008, we had eight employees, of whom three were employed in production and
engineering, one in accounting, one in marketing and three in general and administrative functions. Our
employees are not subject to any collective bargaining agreements, and we believe our relationship with our
employees is good.
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We may require additional employees in the areas of administration, product development, research,
production, regulatory affairs, accounting, sales and marketing in the future. There is intense competition for
capable, experienced personnel in the medical device field, and we cannot assure that we will be able to obtain
new qualified employees when required. Management believes its relations with its employees are good.

Patents and Patent Applications

We own U.S. Patent, No. 7,244,225, covering our Graduated™ Low Pressure ECP Regimen for treating
Heart Failure and other medical conditions and improvements in our ECP Systems, and another U.S. Patent,
covering an advanced Graduated™ Low Pressure ECP Regimen for the treatment of Stable (chronic) Heart
Failure, has been allowed by the U.S. Patent Office and is expected to issue in April or May 2009.

We cannot assure that (a) any Patents will be issued from any patent applications we have filed or may
file in the future, (b) any issued Patents will prove enforceable, (c) we will derive any competitive advantage
from any issued Patents or (d) our products may not infringe Patents owned by others, licenses to which may
not be available to us or available at an acceptable cost, in which event, we may be faced with patent litigation,
which is extremely costly and may entail damages, judgments and settlements and may require us to abandon
the sale of the infringing or allegedly infringing products. To the extent that pending patent applications do not
issue, we may be subject to more competition. The issuance of Patents on some but not all aspects of a
product may be insufficient to prevent competitors from essentially duplicating the product by designing around
the patented aspects. We are not obligated to pay royalties under our issued U.S. Patent and pending patent
application, which have been assigned to the Company without cost. If we should acquire licenses to Patents
or patent applications in the future, we may be obligated to pay royalties or other payments to their owners.

Competition

We face competition from a number of small companies that import ECP devices from China or
assemble ECP devices made wholly or partially of parts from China or acquired elsewhere. Among the small
companies with which we compete are Vasomedical, Inc., American Cardiology Systems, Inc., ScottCare, Inc.
and others, certain of which are publicly held. While our ECP Systems compete with these companies on
published clinical benefits, price, features and service, none of these companies have clinical studies published
in peer-reviewed medical journals demonstrating clinical benefits comparable to ours. Also, to our knowledge,
none of these companies offers a per hour or per test rental program, with or without trained operators,
comparable to ours. '

We also compete with large, established, publicly-held companies in the medical field, which
manufacture cardio pulmonary diagnostic devices and sleep disorder testing equipment and supplies. The
larger of such established companies include Respironics, ResMed, Mallinckrodt, Compumedics, Viasys,
Nellcor and Embia, all of which have greater financial resources, R & D and manufacturing facilities,
technical skills, management staffs and sales and marketing organizations than us.

Insurance

We have a commercial general liability insurance policy and a products liability insurance policy, each
providing coverage per claim and in the aggregate of $5,000,000. While we have never had to report an
adverse effect from our ECP Systems to the FDA, we cannot assure this amount of insurance will be sufficient
to protect our assets against claims by patients, users of our products or others. Although there have been no
successful claims against us in the past, there is no assurance we will be able to maintain such liability
insurance in force in the future at an acceptable cost, or at all, in which case our assets would be at risk in the
event of successful claims against us. Court awards in excess of the amount of insurance then in force could
have a serious adverse affect upon our financial condition and future viability. We do not carry any directors
and officers liability insurance, but our By-Laws contain indemnification agreements covering our officers and
directors.
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Properties

We currently occupy approximately 14,000 square feet of modern office, manufacturing and warehouse
space in Irvine, CA, which we lease at a rental of approximately $24,000 per month. We sublease
approximately 8,000 sq. ft. of space in this building on a month-to-month basis at a small premium over our
monthly rental cost for this area to an unaffiliated party. Our present facilities are capable of manufacturing
several times our current volume of products, and we can more than double the size of our facility if we choose
to terminate the month-to-month rental of 8,000 sq. ft. of space by our sub-tenant. Our lease expires in
January 2010. Management considers all of its facilities to be well maintained and adequate for its purpose.

Litigation

There are presently no lawsuits against us and none are threatened. We may be subject in the future to
various lawsuits that may arise in the ordinary course of our business. The litigation process is costly, time
consuming and inherently uncertain, and it is possible that the resolution of any future litigation may materially
adversely affect our business and financial condition.

MANAGEMENT
Officers And Directors
Name Age Position
Marvin P. Loeb 82 Chairman and CEO
John McCallum 44 President, COO & Director
Robert J. Sullivan 67 V. P. — Manufacturing
Lorrie L. Stratton 57 Secretary/Treasurer
Donald Baker 79 Director
Thomas R. Ulie 60 Director
Glenn D. Yeik 42 Director

Marvin P. Loeb has been Chairman, CEO and a Director of our Company since 1986. He has been the
Chairman of the Board of Directors of Trimedyne, Inc. since 1980, a publicly-held manufacturer of medical
lasers. Since November 1988, he has been Chairman of Ultramedics, Inc., a privately held company whose
principal interest is its investment in the Company. Dr. Loeb has been President of Master Heath Services,
Inc., a family held medical consulting firm, since 1973, and Marvin P. Loeb and Company, a family held patent
licensing firm, since 1983. Dr. Loeb holds an honorary Doctor of Science Degree from Pacific States University
and a Bachelor of Science Degree from the University of lllinois.

John McCallum has been President, COO and a Director of our Company since April 1, 2004. Prior
thereto he was Vice President of Business Development & International Sales and Marketing from August 2001
to March 2004 of Cortex Biophysik, GmbH of Germany; Asia Pacific Sales Manager from July 1999 to July
2001 of Sensormedics, Inc. (now Viasys); Vice President of Sales and Marketing from October 1996 to June
1999 of Compumedics, Pty., Ltd. Of Australia; and Director of Sales for Asia Pacific and Latin America from
July 1992 to October 1996 of Medical Graphics Corp. Mr. McCallum has extensive experience in the
Pulmonary, Cardiology and Sleep markets throughout the U.S., Asia, Europe and Latin America for more than
17 years. Mr. McCallum graduated from Manchester Metropolitan University in the UK with an Honors Degree
in Biological Sciences.

Robert Sullivan has been with the Company since December 2001, initially as Manufacturing Manager
and was elected to his present position as Vice President, Manufacturing, in April 2003. Prior thereto, Mr.
Sullivan was employed by Nobel! Biocare from December 1999 to December 2001 and by Chiron Vision from
January 1985 to July 1998, where he served in several capacities dealing with product development, sales
support and training. He has been engaged in electronic medical device development since 1970.
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Lorrie Stratton has been employed by the Company for approximately 55% of her time as Accounting
Manager from July 1996 to June 30, 2008, and thereafter as Chief Accounting Officer. Prior thereto, she was
our Controller from 1989 to July 1996. Mrs. Stratton graduated with a Bachelor of Science Degree in Business
Administration from California State Polytechnic University, Pomona, California.

Glenn D. Yeik has been a Director of our Company since October 2004. He has been President, Chief
Operating Officer and a Director of Trimedyne, Inc. since September 2003. Prior thereto, he was Executive
Vice President of Trimedyne, Inc. from April 2002 to September 2003 and Vice President of Product
Development from March 2000 to April 2002. Mr. Yeik was Manager and Director of Electronic Systems at
AngioTrax, Inc. from May 1998 to March 2000. Mr. Yeik was employed as an Engineering Manager of
Trimedyne, Inc. from August 1992 to May 1998. Prior thereto, Mr. Yeik was a Software Engineer at Cardiac
Sciences, Inc. from June 1991 to August 1992. Mr. Yeik received a Bachelor of Science Degree in Electrical
Engineering from LeTourneau University. Mr. Yeik is Dr. Loeb’s son-in-law.

Donald Baker has been a director of our Company since 1992. He also has been a Director of
Trimedyne, Inc. since 1983. Mr. Baker retired after 39 years as a Capital Partner of the law firm of Baker &
McKenzie. He holds a J.D.S. degree from the University of Chicago Law School. Mr. Baker was a Director of
the management committee of the Mid-America Committee of Chicago for many years, and has been a director
of various medical technology companies. He is a member of the Chicago and American Bar Associations.

Thomas R. Ulie has been a director of our Company since 2005. He is a Chartered Financial Analyst,
has been in the investment field for more than 30 years, and has been CEO of First Island Capital, Inc., a West
Coast-based investment firm since 1994. Mr. Ulie also serves as a Director of a number of medical companies
and has wide-ranging experience in the investment community, having worked in money management,
research and investment banking. Prior to First Island Capital, Mr. Ulie served as Senior Managing Director for
the Stanford Company, a NYSE member firm. Earlier, Mr. Ulie was an Associate Director of Bear Stearns and
a member of the New York Stock Exchange Hearing Board, an analyst for Lehman Brothers, Fiduciary Counsel
Inc. and the Commodity Exchange Authority. He was Director of the Mercer Island Rotary Club from 2006 to
2008.

The Company has made no loans to, has no retirement plan for and carries no key man life insurance
on any of its officers, directors or employees. To our knowledge, none of the Company’s officers, directors or
employees was an executive officer, director or partner in any entity which filed under the Bankruptcy Act or
any State insolvency law.

Executive Compensation

The following table set forth the executive compensation paid during the years ended December 31,
2007 and 2008 to our executive officers who earned more than $100,000 in combined salary, stock option
awards and other compensation in such years.

Compensation
Annual
Compensation (1) Securities
Underlying All Other

Name of Individual Salary Bonus Options Compensation
And Principal Position Year $ $ $ Shares) % @
John McCallum 2008 $126,877 $0 0 $7,754

President and 2007 $ 98,405 $0 $1,000,000 $6,923

Chief Operating Officer
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Security Ownership Of Management And Others

We presently have 7,427,060 Shares outstanding, with 11,166,960 Shares outstanding on a fully diluted
basis. The following table sets forth the name and address of each beneficial owner of more than five percent
of the Company’s Common Stock on a fully-diluted basis known to the Company, by each director of the
Company, by each named executive officer, and by all directors and executive officers as a group, the number
of shares beneficially owned by such persons as of December 31, 2008 and the percent of the class so owned.
Each person named in the table has sole investment and sole voting power with respect to the number of
Shares set forth opposite his name, except as otherwise indicated. All shares are directly owned.

Name and Address : Amount Held and Percent of Shares
Title of Class of Beneficial Owner Outstanding on a Fully-Diluted Basis*
Major Shareholder
Common Stock Marvin P. Loeb, Chairman & CEO (1) 6,062,102 54.3%
$.01 Par Value 25901 Commercentre Drive

Lake Forest, CA 92630
Other Directors and Executive Officers

John McCallum, President & COO (2) 520,000 4.7%
18872 Bardeen Avenue
Irvine, CA 92612

Robert J. Sullivan, V.P. Manufacturing (3) 50,000 0.4%
18872 Bardeen Avenue
Irvine, CA 92612

Lorrie L. Stratton, Treasurer & CAO (4) 100,000 0.9%
18872 Bardeen Avenue
Irvine, CA 92612

Donald Baker, Director (5) 391,694 3.2%
544 Earlston Road
Kenilworth, IL 60043

Thomas R. Ulie, Director (6) 1,014,449 9.1%
8843 SE 77" Place
Mercer Island, WA 98040

Glenn D. Yeik, Director (7) 82,500 _ 0.7%
25901 Commercentre Drive

Lake Forest, CA 92630

All Directors and Executive 8,190,745 73.3%
Officers as a Group (7 persons)

(1) Consists of 3,672,102 Shares owned by Dr. Loeb and his wife, adult children, grandchildren and
trusts for their benefit, of which Dr. Loeb is not a beneficiary, 2,340,000 Shares issuable to Dr. Loeb
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and his designees in the event of the conversion of $900,000 of Notes and accrued interest to
maturity, and 50,000 Shares issuable to Dr. Loeb in the event of his exercise of stock options.

(2) Consists of options to purchase 520,000 Shares.
(3) Consists of Options to purchase 50,000 Shares.

(4) Consists of Options to purchase 100,000 Shares.

5) Consists of 126,694 Shares owned, 130,000 Shares issuable in the event of Conversion of Notes
and accrued interest to maturity, options to purchase 95,000 Shares and Warrants to purchase

10,000 Shares.

(6) Consists of 816,999 Shares owned, 130,000 Shares issuable on Conversion of Notes and accrued
interest to maturity, 40,000 Shares issuable on exercise of Warrants and options to purchase
27,500 Shares.

(7) Consists of 55,000 Shares owned and options to purchase 27,500 Shares.
Stock Option Grants to Executive Officers and Directors

During the year ended December 31, 2008, we did not grant any options to our officers or employees.
In 2007, we granted options to purchase 400,000 Shares to John McCallum, an option to purchase 50,000
Shares to Lorrie L. Stratton, and options to purchase 15,000 Shares to each of our four non-management
Directors, Donald Baker, Richard F. Horowitz (now deceased), Thomas R. Ulie and Glenn D. Yeik, all of which
options are exercisable at a price of $2.50 per Share.

On December 31, 2008, we had outstanding stock options to purchase 1,088,000 Shares at prices from
$2.35 to $2.50 per Share, of which options to purchase 603,000 Shares were then exercisable. In order to
obtain and retain capable and experienced officers, directors and employees, we plan to grant additional stock
options in the future at prices related to the price of the Shares in this Offering or, thereafter, at the then market

price of our Shares.

The following table provides information concerning grants of options during the year ended December
31, 2007 to the named executive officers and directors.

INDIVIDUAL GRANTS

NUMBER OF

SECURITIES

UNDERLYING PERCENT OF TOTAL

OPTIONS OPTIONS GRANTED EXERCISE
NAME GRANTED®" IN 2007 PRICE ($/SH) EXPIRATION DATE
John McCallum 400,000 74.8% $2.50 August 14, 2017
Lorrie L. Stratton 50,000 9.3% $2.50 August 14, 2017
Donald Baker 15,000 2.8% $2.50 August 30, 2013
Richard F. Horowitz® 15,000 2.8% $2.50 April 30, 2013
Thomas R. Ulie 15,000 2.8% $2.50 April 30, 2013
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Glenn D. Yeik 15,000 2.8% $2.50 April 30, 2013

(1) Stock options granted to our officers and employees under our Option Plan vest 20% per year over 5
years and are exercisable over a 10-year period. Stock options granted to our non-management
directors are issued under our Directors’ Stock Option Plan, vest one-third each year over a 3-year period
and are exercisable over a 6-year period. The above options were granted at $2.50 per share, the price
of the Company’s most recent private placement to unaffiliated investors.

(2) A director until his death in September 2008.

Under the Directors’ Option Plan, our non-management directors each a receive an option to purchase
15,000 Shares on each anniversary date of their having served as a Director for three (3) years at the most-
recent private offering price to unaffiliated investors or, if public, the closing price per Share on the date of the

grant.

TRANSACTIONS WITH MANAGEMENT

The following are transactions from June 1, 2006 through December 31, 2008, in which certain of our
officers or directors had a direct or indirect material interest. The Company believes that the terms of the
transactions described below are as favorable as could have been obtained with unaffiliated third parties.

From June 1, 2005 through December 31, 2008, our Chairman and Chief Executive Officer loaned us an
aggregate of $900,000, which is evidenced by $900,000 of 6% Senior Convertible Secured Notes (“Notes”).
The Notes are convertible, with accrued interest, into Shares at a price of $0.50 per share until their maturity
from 2011 through 2013.

During the same period, Donald Baker and Thomas R. Ulie, directors of the Company, similérly each
loaned us $50,000, evidenced by $50,000 of Notes, respectively. These Notes are convertible, with accrued
interest, into Shares at a price of $0.50 per Share from 2010 to 1011.

Dr. Loeb, our Chairman and CEO, was issued without cash consideration, 720,000 Shares for serving
without cash compensation from January 1, 2006 through December 31, 2008.

Richard F. Horowitz died in September 2008. Prior thereto, he was a director of the Company, and was a
member of the firm of Heller, Horowitz & Feit, P.C., counsel to the Company. During the year ended December
31, 2008, we incurred $0 of legal fees and costs as a result of the above law firm acting as our counsel.

DESCRIPTION OF SECURITIES

Our authorized capital stock consists of 40,000,000 shares of Common Stock, par value $.01, and
1,000,000 shares of Preferred Stock.

Preferred Stock

No shares of our Preferred Stock are presently outstanding. Our Board of Directors has the right to fix
the rights and preferences of any of our Preferred Stock which might be issued in the future, without obtaining
approval of our Shareholders. Such rights and preferences could include the Preferred Stock having
preference over the common stock in the event of liquidation of the Company, a greater number of votes per
share, conversion into common stock at a preferable rate, a fixed or preferential dividend rate per share and

others.
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Common Stock

The shares of our common stock presently outstanding, and any shares of our common stock issued
pursuant to this Offering, upon conversion of the Notes or the exercise of stock options or Warrants will be fully
paid and non-assessable. Each holder of common stock is entitled to one vote for each share owned on all
matters voted upon by stockholders, and a majority vote is required for all actions to be taken by stockholders.
In the event we liquidate, dissolve or wind-up our operations, the holders of our common stock are entitled
to share equally and ratably in our assets, if any, remaining after the payment of all our debts and liabilities and
the liquidation preference of any then outstanding Convertible Notes and shares of Preferred Stock.

Holders of our common stock have no preemptive rights and no cumulative voting rights, and no
redemption, sinking fund, or conversion provisions. Since the holders of common stock do not have cumulative
voting rights, holders of more than 50% of the outstanding shares of common stock can elect all of our
Directors, and the holders of the remaining shares by themselves cannot elect any Directors.

Holders of our common stock are entitled to receive dividends, if and when declared by the Board of
Directors out of funds legally available for such purpose, subject to the dividend and liquidation rights of any
Convertible Notes or Preferred Stock that may then be outstanding.

Warrants

We presently have 536,900 Warrants outstanding which are exercisable until June 30, 2009, to
purchase 536,900 Shares at a price of $3,75 per Share. These Warrants were issued in connection with our
earlier sale of Shares in units (“Units”) of two (2) Shares and one Warrant at a price of $5.00 per Unit. These
presently outstanding Warrants do not contain any anti-dilution provisions.

Convertible Notes

The Convertible Notes and any of this class of Convertible Notes we may sell in the future have anti-
dilution provisions, are secured by all of the assets of the Company and will have preference to the assets of
the Company over the Common Stock and Preferred Stock, if any, in the event of the dissolution or liquidation
of the Company. The Convertible Notes bear interest at 6% per annum and are convertible, along with any
accrued interest, into Shares at any time prior to maturity at $0.50 per Share.

Anti-Dilution Rights of Certain Shareholders

The presently outstanding Convertible Notes contain anti-dilution provisions, which may require the
Company to reduce the exercise price or conversion rate if it issues Shares at a price less than the conversion
price of the Convertible Notes and in certain other circumstances.

If any or all of the Shares being offered are sold by broker/dealers, the warrants issued to them may
contain similar anti-dilution provisions.

As a result of the above anti-dilution provisions, we may be required to issue an undeterminable number
of Shares, which could significantly dilute the percentage of ownership in the Company of the purchasers of the
Shares being offered. o

Reports to Shareholders

We plan to furnish annual reports to our shareholders, which may include audited or un-audited annual
financial statements, or we may post these reports on our website, www.Cardiomedics.com. If prepared, we
may also provide un-audited quarterly financial statements and periodic progress reports to shareholders or
post them on our website. We are a not reporting company under the Exchange Act of 1934, as amended (the
“Exchange Act”).
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Transfer Agent

The transfer agent and registrar for our Shares is expected to be American Stock Transfer and Trust
Company, 40 Wall Street, New York, New York.

THE COMMISSION’S POLICY ON INDEMNIFICATION

Article 12 of our Certificate of Incorporation contains provisions for the indemnification of our directors
and officers to the fullest extent permitted by Nevada law.

Section 78.751 of the Nevada Revised Statutes, as amended, authorizes us to indemnify any director or
officer under certain prescribed circumstances and, subject to certain limitations, against certain costs and
expenses, including attorneys’ fees actually and reasonably incurred in connection with any action, suit or
proceeding, whether civil, criminal, administrative or investigative, to which the director is a party by reason of
being our director or a director of our subsidiary, if it is determined that the director acted in accordance with
the applicable standard of conduct set forth in those statutory provisions.

We may also purchase and maintain insurance for the benefit of any director or officer that may cover
claims for which we could not otherwise indemnify him or her. '

Insofar as indemnification for liabilities arising under the Act may be permitted to our directors, officers
and controlling persons pursuant to the foregoing provisions, or otherwise, we have been advised that it is the
opinion of the Securities and Exchange Commission such indemnification is against public policy as expressed
in the Act and is, therefore, unenforceable. ,

SHARES AVAILABLE FOR FUTURE SALE

Of the 7,427,060 Shares outstanding at December 31, 2008, all of which have been held by the holders
for more than six (6) months, 2,756,265 Shares presently held by non-controlling parties may be sold pursuant
to Rule 144 of the Securities and Exchange Commission, and 4,670,795 Shares presently held by our
executive officers, directors and controlling shareholders may be sold pursuant to Rule 144, subject to
limitations on the number of Shares which may be sold by such parties during certain periods.

TAX CONSEQUENCES

The Company is a “C” corporation and is not an “S” or “LLC” corporation or a partnership. As a result,
investors in the Shares will have no tax consequences due to the losses or profits, if any, of the Company.
However, purchasers of the Shares may have tax consequences from dividends or distributions, if any, or in
the event of the merger or acquisition of the Company, the liquidation or dissolution of the Company or in other
events.

PROSPECTIVE INVESTORS IN THE COMPANY SHOULD CONSULT THEIR ACCOUNTANTS
AND/OR TAX ADVISORS WITH RESPECT TO ANY POSSIBLE FEDERAL, STATE OR LOCAL TAX
CONSEQUENCES WHICH MAY ARISE AS A CONSEQUENCE OF AN INVESTMENT IN THE COMPANY.

LEGAL MATTERS

In connection with this offering, J. Holt Smith of the law firm of Smith & Associates, 411 Santa Monica
Blvd., Suite 3, Los Angeles, CA 90401, has given its legal opinion that we are in good standing in the State of
Nevada with due authority to conduct our business, the Shares offered under this Offering Circular have been
duly and validly authorized and the Shares will be, when issued, fully paid and non-assessable. A copy of this
opinion is filed as an Exhibit to the Registration Statement of which this Offering Circular is a part.
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AVAILABLE INFORMATION

Upon completion of this Offering, we may be subject to the information requirements of the Securities
Act, which may require us to file reports, proxy statements and other information with the SEC. Copies of any
reports, proxy statements and other information we may be required to file can be inspected at the
Headquarters Office of the Securities and Exchange Commission located at 100 F Street, N.E. Washington,
D.C. 20549.

Copies of the material we file may also be obtained from the Public Reference Room of the SEC, at 100
F Street, N.E., Washington, D.C. 20549 at prescribed rates. The Public Reference Room can be reached at
(202) 942-8090. The SEC also maintains a web site that contains reports, proxy and information statements
and other information regarding us. This material can be found at http://www.sec.gov.

FINANCIAL STATEMENTS

The Financial Statements included in the Offering Circular were prepared internally and have not been
audited by an independent accounting person or firm. However, these Financial Statements, in the opinion of
the management of the Company, contain all adjustments of a normally recurring nature necessary for a fair
statement of the Company’s financial condition and its results of operations for the periods indicated.

INDEX TO FINANCIAL STATEMENTS
FOR YEARS 2007 AND 2006

Financial Statements:

Balance Sheet at December 31, 2008 F-1
Statements of Operations for the years ended

December 31, 2008 and 2007 F-2
Statements of Stockholders’ Equity for the

years ended December 31, 2008 and 2007 F-3
Statements of Cash Flows for the years

ended December 31, 2008 and 2007 F-4
Notes to Consolidated Financial Statements F-5
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FINANCIAL STATEMENTS

BALANCE SHEET
At DECEMBER 31, 2008
(Unaudited)
ASSETS
Current Assets

Cash and Cash Equivalents

Accounts Receivable

Inventories

Prepaid Expenses & Other Assets
Total Current Assets

Property and Equipment (Net)

Total Assets

LIABILITIES AND STOCKHOLDERS’ EQUITY

Current Liabilities
Accounts Payable and Accrued Expenses

Total Current Liabilities

Long Term Liabilities
Notes Payable
Convertible Notes
Accrued Interest

Total Long Term Liabilities

Stockholder’'s Equity
Common Stock, 7,427,060 Shares Outstanding
Paid in Capital
Cost of Invested Funds
Retained Earnings
Current Year Profit (Loss) To Date

Total Liabilities And Equity

F-1
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$ 117,105
9,726
319,593
52,570

$ 408,994

$ 218

$__499.212

$ 478,538

$ 478,538

$ 20,000
1,000,000
136,866

$ 1,156,866

$ 74270

8,521,292
(19,000)
(9,523,383)
(189,371)

$ 499,212



FINANCIAL STATEMENTS
STATEMENTS OF OPERATIONS

FOR THE YEARS ENDED
DECEMBER 31, 2008 AND 2007
(Unaudited)
Years Ended December 31
2008 2007

Revenues $1,142,289 $ 860,282
Cost of Goods Sold:

Material Cost 174,504 148,997

Labor and Other Direct Expenées 237,741 211,985

Total Cost of Goods Sold $ 412,245 $ 360,982
Gross Profit $ 730,044 $ 499,300
Expenses

Selling Expense , 296,193 185,648

General and Administrative Expense 662,275 657,533

Research and Development 27,187 0

Regulatory 0 (2,608)

Amortization 0 0
Total Expenses $ 985,645 $ 840,573
Net Income (Loss) From Operations $ (259,698) (341,273)
Other Expenses

Interest (47,388) (44,260)

Depreciation (1,665) (6,563)

Prior Year Payables Adjustment (120,047) 0
Provision (Benefit) for Income Taxes
State Income Taxes (666) (964)
Federal Income Taxes 0 0
Net Profit (Loss) $ (189,371) $ (393.060)
Net Profit (Loss) Per Share $ (0.03) $ (0.05)
Weighted Average No. of

Shares Outstanding ** 7,427,060 7,187,060

F-2
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FINANCIAL STATEMENTS

STATEMENTS OF STOCKHOLDERS’ EQUITY
FOR THE YEARS ENDED
DECEMBER 31, 2008 AND 2007
(Unaudited)

Years Ended December 31

2008 2007
Balance at $(1,066,821) $ (793,761)
Beginning of period
Share-based 120,000 120,000
Compensation
Net Profit(Loss) (189,371) (393,060)
Balvance at End $(1,136,192) $(1,066,821)
of Period

F-3
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Net Income:

Adjustments to reconcile Net
Income (Loss) to net cash Provided
by (used in) operating activity:

Stock Based Compensation
Accrued Interest on Notes
Depreciation

Changes in operating assets and liabilities:

Trade Accounts Receivable
Inventories

Other Assets

Accrued Expenses

Net Cash provided by (used in)
operating activities:

Cash Flows from investing activities:
Purchase of property and equip.
Net cash used in investing activities

Cash flows from financing activities:
Proceeds from Secured Notes

Net cash provided by (used in)
financing activities

Net increase (decrease) in cash
and cash equivalents

Cash and cash equivalents at
beginning of period

Cash and cash equivalents at
end of period
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FINANCIAL STATEMENTS

STATEMENTS OF CASH FLOWS
FOR THE YEARS ENDED
DECEMBER 31, 2008 AND 2007

(Unaudited)

Years Ended December 31

2008 2007
$(189,371) $(393,060)
120,000
45,434 32,311
1,665 6,563
109,418 25,208
(16,600) 87,291
20,155 (4,377)
(380,022) (47,772)
(289,321) (173,836)
0 0
0 0
400,000 194,530
400,000 194,530
110,679 20,694
6,426 (14,268)
$ 117,105 $ 6426
F-4



CARDIOMEDICS, INC.
NOTES TO FINANCIAL STATEMENTS

NOTE 1. THE COMPANY

Cardiomedics, Inc. ("Cardiomedics" or "the Company") is engaged primarily in the manufacture, sale
and servicing (repair) of External Counter Pulsation (‘ECP”) Systems for the outpatient treatment of
severe angina patients and severe angina patients who also suffer from heart failure. In the future, in
addition to selling its ECP Systems, the Company plans to focus its efforts on renting them for a per
hour charge, with or without an operator, under Rental Agreements that can be terminated on two or
three months notice. The Company also sells Cardio Pulmonary Diagnostic (‘CPD") Systems and
plans to sell Sleep Disorder Diagnostic (“SDD”) Systems and to rent them for a per test charge. The
Company markets its products in the U.S. and a number of foreign countries. The Company has no
subsidiaries.

NOTE 2. SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

Cash and Cash Equivalents

The Company considers all liquid investments, with a maturity of three (3) months or less, to be cash
equivalents.

Credit Risk

The Company carries receivables on sales of its products in the United States. lts terms are net 30
days. The Company requires payment by wire transfer or bank letter of credit on sales in foreign
countries and, as a result, has no foreign exchange risk. The Company performs limited credit
evaluations of its U.S. customers, sometimes requires partial pre-payment, but does not require
collateral. During 2008 and 2007, credit losses were not significant.

The Company’s bank balances in excess of federally insured limits were not significant at December
31, 2008. ‘

Inventories

Inventories consist of raw materials and component parts, work-in-process and finished goods.
Inventories are recorded at the lower of cost or market, cost being determined principally by use of
the standard cost method. Cost is determined at the actual cost for raw materials, and at production
cost (materials, labor and indirect manufacturing overhead) for work-in-process and finished goods.

Goodwill

The Company had no goodwill on its balance sheet at December 31, 2008 or 2007.

F-5
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Impairment of Long-Lived Assets

SFAS No. 144, "Accounting for Impairment or Disposal of Long-Lived Assets", requires that long-lived
assets, such as property and equipment and purchased intangibles subject to amortization, be
reviewed for impairment whenever events or changes in circumstances indicate that the carrying
amount of an asset may not be recoverable. Recoverability of the asset is measured by comparison
of its carrying amount to undiscounted future net cash flows the asset is expected to generate. If such
assets are considered to be impaired, the impairment to be recognized is measured as the amount by
which the carrying amount of the asset exceeds its fair market value. Estimates of expected future
cash flows represent management's best estimate based on currently available information and
reasonable and supportable assumptions. Any impairment recognized in accordance with SFAS No.
144 is permanent and may not be restored. To date, the Company has not recognized any
impairment of long-lived assets in connection with SFAS No. 144.

Stock-Based Compensation.

The Company has not granted any stock-based compensation to its officers, directors, employees or
non-employees, other than stock options. Being privately held, the Company is not required to
account for any stock-based compensation to its officers, directors or employees. See “Stock
Options” under NOTE 6.

Property and Equipment

Property and equipment is carried at cost or fair market value on the date of acquisition. Depreciation
and amortization are computed using the straight line method over the asset's expected useful life.
The useful life of the Company’s property and equipment are:

Machinery & Equipment 5 Years
Software 5 Years

Income Taxes

Income taxes are recognized in the year incurred. Deferred taxes are computed in accordance with
existing tax laws.

Use of Estimates

The preparation of financial statements in conformity with accounting principles generally accepted in
the United States of America requires management to make certain estimates and assumptions that
affect the reported amounts of assets and liabilities and disclosure of contingent assets and liabilities
at the date of the financial statements and the reported amounts of revenues and expenses during
the reporting period. Actual results could differ from those estimates. Significant estimates and
assumptions include inventory valuation, allowances for doubtful accounts and deferred income tax
assets, recoverability of goodwill and long-lived assets, and losses for contingencies and certain
accrued liabilities.
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Revenue Recognition

The Company's present revenues include revenues from the sale of its products and extended
service (warranty) contracts in some cases.

In accordance with Staff Accounting Bulletin 104, "Revenue Recognition," the Company recognizes
revenue from products sold once all of the following criteria for revenue recognition have been met: (i)
persuasive evidence that an arrangement exists, (ii) the products have been shipped, (iii) the prices
are fixed and determinable and not subject to refund or adjustment, and (iv) collection of the amounts
due is reasonably assured.

Revenues from the sale of the Company’s products are recognized upon shipment and passage of
title of the products, provided that all other revenue recognition criteria have been met. Generally, the
. Company’s products are sold “Ex Works, Irvine, CA” and customers are required to insure the goods
from the Company's place of business. Accordingly, the risk of loss transfers to the customer once
the goods have been shipped from the Company's warehouse. The Company sells its products
primarily through commission sales representatives in the United States and distributors in foreign
countries. In cases where the Company utilizes distributors, it recognizes revenue upon shipment,
provided that all other revenue recognition criteria have been met, and ownership risk has
transferred. On sales to distributors, the Company does not have any post shipment obligations such
as installation or acceptance provisions. All U.S. sales of the Company’s products are sold with a one
year warranty which includes parts and labor. All sales of products outside the U.S. are sold with a
one year parts only warranty, with the distributor responsible for installation, training and labor in
repairing and maintaining the product for one year.

The Company usually maintains an inventory of its products and ships its products within days of
receipt of a purchase order. As a result, the Company typically has no order backlog.

Research and Development Costs

All research and development costs, including licensing costs, are charged to expense as incurred. In
accordance with this policy, all costs associated with the design, development and testing of the
Company's products have been expensed as incurred.

Per Share Information

Basic (loss) income per share is computed by dividing income available to common stockholders by
the weighted average number of common shares outstanding at the end of the period.

Diluted earnings per share is computed using the weighted-average number of common shares and
dilutive potential common shares outstanding during the period. Dilutive potential common shares

primarily consist of stock options, convertible notes and warrants to purchase common shares (See
“CAPITALIZATION?).

F-7
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NOTE 3. COMPOSITION OF CERTAIN BALANCE SHEET CAPTIONS

Inventories at December 31, 2008, consist of the following:

Raw materials $ 132,380
Work-in-process 63,513
Finished goods 123,700

$ 319,593

Property and equipment, net, consists of the following at December 31, 2008:

Furniture and equipment $ 43,642
Leasehold improvements 0
Tooling and molds 64,785
Less accumulated depreciation and amortization $108,209
$ 218

Accounts payable and accrued expenses consist of the following at December 31, 2008:

Accounts payable $441,653
Accrued vacation 18,409
Accrued compensation 10,743
Sales and use tax 233
Sub-Lease Security Deposit 7,500
Accrued professional fees 0
Customer deposits 0
Commissions Payable 0
Accrued payroll tax 0
Total accounts payable and accrued expenses $478,538
F-8
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NOTE 4. SENIOR CONVERTIBLE SECURED NOTES DUE TO OFFICER

At December 31, 2008, the Company had sold an aggregate of $900,000 of 6% senior convertible
secured notes (the "Convertible Notes”) to its Chief Executive Officer and $50,000 of Convertible
Notes to each of two directors. The Convertible Notes are convertible, including accrued interest
thereon, into common stock, at $0.50 per Share (the "Conversion Price").

NOTE 5. INCOME TAXES

At December 31, 2008, the Company had a net operating loss carry-forward (“NOL”) of $7,301,815.
As a result, no federal income tax is expected to be due for the year ended December 31, 2009.

NOTE 6. COMMITMENTS AND CONTINGENCIES

Lease CQmm'itments

The Company has a non-cancelable operating lease for its office and factory in Irvine, CA, at a rental
of $ 24,049 per month which expires in January 2010, part of which is subleased to an unaffiliated
party (See “Properties”).

Product liability

The Company is subject to various claims and actions which arise in the ordinary course of business.
The litigation process is inherently uncertain, and it is possible that the resolution of any of the
Company's existing and future litigation may adversely affect the Company. Management is not
aware of any matters which are not reflected in the financial statements that may have material
impact on the Company's financial position, results of operations or cash flows.

Guarantees and Indemnities

The Company has made certain indemnities and guarantees, under which it may be required to make
' payments to a guaranteed or indemnified party. The Company is not in default or in breach of any of
such indemnities or guarantees. The Company indemnifies its directors, officers, employees and
agents to the maximum extent permitted under the laws of the State of Nevada. In connection with its
facility leases, the Company has indemnified its lessors for certain claims arising from the use of the
facilities. The duration of the guarantees and indemnities varies, and in many cases is indefinite.
These guarantees and indemnities do not provide for any limitation of the maximum potential future
payments the Company could be obligated to make. Historically, the Company has not been
obligated to make any payments for these obligations and no liabilities have been recorded for these
indemnities and guarantees in the accompanying consolidated balance sheet.

Stock Options

The Company has adopted stock option plans that authorize the granting of options to key officers,
employees, directors, and consultants to purchase unissued common stock subject to certain
conditions, such as continued employment. Options are generally granted at the last sales price of
shares to unaffiliated parties or fair market value of the Company's common stock at the date of

F-9
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grant, become exercisable over a period of five years from the date of grant, and generally expire in
six or ten years specific to their respective plan. Forfeitures of stock options are returned
to the Company and become available for grant under the respective plan (See “Stock Options”).

At December 31, 2008, the Company had outstanding stock options to purchase a total of 1,088,000
Shares at prices ranging from $2.35 to $2.50 per Share (average exercise price $2.48 per Share), of
which options to purchase 603,000 Shares were then exercisable.

NOTE 8. EMPLOYEE BENEFIT PLAN
The Company presently has no retirement plan for its officers or employees.
NOTE 9. SEGMENT INFORMATION:

The Company's revenues are derived from the sales of its product on a worldwide basis originating
from the United States. Although discrete components that earn revenues and incur expenses exist,
significant expenses such as research and development and corporate administration are not
incurred by nor allocated to these operating units but rather are employed by the entire enterprise.
Additionally, the chief operating decision maker evaluates resource allocation not on a product or
geographic basis, but rather on an enterprise-wide basis. Therefore, the Company has concluded that
it contains only one reportable segment, which is the Company’s medical device business.

All the Company's long-lived assets were located in the United States at December 31, 2008.

NOTE 10. RELATED PARTY TRANSACTIONS

See “Related Party Transactions”.

NOTE 11. SUBSEQUENT EVENTS

The Company had no material subsequent events since December 31, 2008, except for (a) the sale
of $550,000 of Convertible Notes in March 2009 to Thomas R. Ulie, one of the Company’s Directors,
(b) our shareholders approved the reservation of an additional 1,000,000 shares for granting of stock
options to our officers, directors, employees and consultants, and (c) the Company’s anticipating a
reduction in sales and a delay in orders if the current worldwide recession and credit shortage

becomes more severe or is prolonged, causing distributors, physicians, group practices, clinics and
hospitals to conserve cash and causing patients to delay healthcare expenditures.

F-10

Part I, Form 1-A, BC 3.28.09



MANVALLY SI(GNED <oPY OF
SIGMATURE PAGE ATTACHED

PART Il

INFORMATION NOT REQUIRED IN THE OFFERING CIRCULAR

Item 24. Indemnification of Directors and Officers

Section 78.751 of the Nevada Revised Statutes, as amended, authorizes us to indemnify
any of our directors or officers under certain prescribed circumstances and, subject to certain
limitations, against certain costs and expenses, including attorneys’ fees and costs actually and
reasonably incurred in connection with any action, suit or proceeding, whether civil, criminal,
administrative or investigative, to which the director or officer is a party by reason of being one of
our directors or officers, if it is determined that the director or officer acted in accordance with the
applicable standard of conduct set forth in those statutory provisions. Article 12 of our Certificate
of Incorporation contains provisions relating to the indemnification of our directors and officers to
the fullest extent permitted by Nevada law.

We may also purchase and maintain insurance for the benefit of any director or officer
that may cover claims for which we could not indemnify such person.

ltem 25. Other Expenses of Issuance and Distribution
In addition to commissions we may be obligated to pay to member firms of the NASD on

sales of the 1,000,000 Shares being offered to the public by them, if any, the following statement
sets forth the estimated expenses of this Offering as described in the Offering Circular.

Securities and Exchange Commissionfee. . ................ $ 0
Legalfeesandexpenses . .. ................. . . 35,000
Blue Sky feesandexpenses . . ......... ... ... . ... 20,000
Printingand mailingcosts . . .............. ... ... ... ... 15,000 .
Miscellaneous . .. .......... . 30,000
TOTAL $ 100,000
-1
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Item 26. Recent Sales of Unregistered Securities

(a) The Company sold an aggregate of $900,000 of 6% Senior, Secured Convertible
Notes (the “Notes”) to its Chairman and CEO and $50,000 of such Notes to each of
two of our Directors in private transactions from June 1, 2005 through December 31,
2008. The Company sold an additional $550,000 of Notes in March 2009 to one of
the Company’s Directors in private transactions. The principal and any accrued
interest on the Notes are convertible into Stares at a conversion price of $0.50 per
share.

(b) At various times from April 2006 through December 31, 2008, the Company issued
720,000 Shares to its Chairman and CEO in lieu of cash compensation for his serving
as its Chairman and CEO from January 1, 2006 through December 31, 2008.

With respect to the transactions described in (a) and (b) above, we relied upon the
exemption from registration provided by Section 4(2) of the Securities Act of 1933, as amended,
as transactions not involving a public offering.

Item 27. Exhibits
The following exhibits are filed with this Registration Statement:
Page No.
2.1 Underwriting Agreement — None.
2.2 Articles of Incorporation, Amendments and By-Laws I11-5
2.4 Subscription Agreement [1I-50
11.0 Opinion of Counsel -57
15.0 Copies of Publcations cited in the footnotes to “Results
of Clinical Studies” under “BUSINESS”, Page 22 of Part Il. 111-59
Item 28. Undertakings

The undersigned registrant hereby undertakes:

(1)  To file, during any period in which offers or sales are being made, a post-
qualification amendment to this registration statement to include any material information with
respect to any sale of Shares not previously disclosed in the registration statement or any
material change to the information in the registration statement.

(2)  That, for the purpose of determining any liability under the Securities Act of
1933, each such post-qualification amendment shall be deemed to be a new registration
statement relating to the securities offered therein, and the offering of such securities at that time
shall be deemed to be the initial bona fide offering thereof.

(3) To remove from registration by means of a post-qualification amendment
any of the securities being registered which remain unsold at the termination of the offering.

-2
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(4)  The undersigned registrant hereby undertakes that, for the purpose of
determining any liability under the Securities Act of 1933, each future filing of any annual report
pursuant to section 13 (a) or section 15 (d) of the Securities Exchange Act of 1934 (and, where
applicable, each filing of any employee benefit plan’s annual report pursuant to section 15(d) of
the Securities Act of 1934) that may be incorporated by reference in the registration statement
shall be deemed to be a new registration statement relating to the securities being offered
therein, and the offering of such securities at that time shall be deemed to be the initial bona fide
offering thereof. :

(5) Insofar as indemnification against liabilities arising under the Securities Act
of 1933 may be permitted to directors, officers and controlling persons of the Registrant pursuant
to the foregoing provisions or otherwise, the Registrant has been advised that in the opinion of
the Securities and Exchange Commission such indemnification is against public policy as
expressed in the Act and is, therefore, unenforceable. In the event that a claim for
indemnification against such liabilities (other than the payment by the Registrant of expenses
incurred or paid by a director, officer, or controlling person of the Registrant in the successful
defense of any action, suit or proceeding) is asserted by such director, officer or controlling
person in connection with the securities being registered, the Registrant will, unless in the
opinion of its counsel the matter has been settled by controlling precedent, submit to a court of
appropriate jurisdiction the question whether such indemnification by it is against public policy as
expressed in the Act and will be governed by the final adjudication of such issue.

-3
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SIGNATURES

Pursuant to the requirements of the Securities Act of 1933, the Registrant certifies that it has
reasonable grounds to believe that it meets all of the requirements for filing a Registration Statement on
Form 1-A and has duly caused this Registration Statement or Amendment to the Registration Statement
on Form 1-A to be signed on its behalf by the undersigned, thereunto duly authorized, in the City of Irvine,
State of California, on the 30thday of March 2009.

CARDIOMEDICS, INC.

A e lfl )

Marvin P. Loeb
Chairman and Chief Executive Officer

Pursuant to the requirements of the Securities Act of 1933, this Registration Statement or
Amendment to the Registration Statement has been signed peiow by the foilowing persons in the
capacities and on the dates indicated.

Signature Title Date

5? WW Chairman, Chief Executive Mareh 80, 2009

Marvin P. Loeb Officer and Director

President, COO and Director March 30, 2009

% Chief Accounting Officer March 30, 2009

Lorrie L. Stratton

@ O_MM (gﬁ//‘-M Director Mgrchi:307% .2009

Donald Baker

Director March 30, 2009

Thomas R. Ulie

Aé%,cﬁ ZZ; ﬁ Director March 30, 2009
Glenn D. Yeik /
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SIGNATURES

Pursuant to the requirements of the Securities Act of 1933, the Registrant certifies that it has
reasonable grounds to believe that it meets all of the requirements for filing a Registration Statement on
Form 1-A .and has duly caused this Registration Statement or Amendment to the Registration Statement
on Form 1-A to be signed on its behalf by the undersigned, thereunto duly authorized, in the City of Irvine,
State of California, on the day of , 2009.

CARDIOMEDICS, INC.

Marvin P. Loeb
Chairman and Chief Executive Officer

Pursuant to the requirements of the Securities Act of 1933, this Registration Statement or
Amendment to the Registration Statement has been signed below by the following persons in the
capacities and on the dates indicated.

Signature Title Date
Chairman, Chief Executive 2009
Marvin P. Loeb Officer and Director
President, COO and Director 2009

John McCallum

Chief Accounting Officer 2009

Lorrie L. Stratton

Director 2009

Donald Baker /
Zﬁ%ﬁ / Director March 30, 2009

/Thdmas R. Ulie

Director 2009

Glenn D. Yeik
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CARDIOMEDICS, INC.
Form 1-A Registration Statement

EXHIBIT 2.2

ARTICLES OF INCORPORATION,
AMENDMENTS & BY-LAWS
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5967_g§nsr. The name of the corporstion is CARDIOMEDICS, INC.

0 = —e—

SECOND. Ita principal oftice in the State of Nevada ls
located at One East First Streeat, Raeno, Washoe County, Nevada
39501. The name and address of itas resident agent is The Cor-
poration Trust Company of Nevada, One East First Street, Reno,
Ne\ada 89501. '

THIRD. The nature of the business, or objects or purposes
to be transacted, promoted or carried on are:

To angage in any lawful activity and to manufacture, pur-
chase or otherwise acquire, imfest in, own, wmortgage, pledge,
sell, assign and transfer or otherwise dispose of, trade, deal in
and deal with goods, wares and merchandise and personal property
of every class and description.

To perform research and development scrvices and to manu-
facture and market health care davices, products and services.

To hola, purchase and cenvey resl and personal estate and to
-ortjnqa or lease any such real and personal estate with |its
franchises and to take the same by devise or bequest.

T0 acquire, and pay for in cash, stock or bonds of this
corporation or othervise, the goodwill, rights, assets and prop-
erty, and to undertake or assume the whole or any part of the
obligations or liabilities of any person, firm, association or

corporation,

-
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To acquire, hold, uss, sell, assign, lease, grant licenses
in respect of, mortgage, or otherwise dispose of letters patent
of the United States or any (foreign country, patent rights,
l1icenses and privileges, inventions, improvements and proce3skes,
copyrights, truademarks and trade names, relating to or useful in
connection with any business of this corporation.

To quarantee, purchase, hold, sell, assign, transfer, mort-
gage, pledge or othervise disposs of the shares of the capital
stock of or any bonds, securities or evidences of the indebted-
ness created by any other corporation nr corporations of this
state, Or any other state or government, and, while ownar of such
stock, bonds, securities or evidence of indebtedness, to exercise
all the righta, powers and privileges of ownership, including the
rioght to vote, {f any.

To borrow money and contract debts when necessary for the
transaction of its business, or for the exercise of its corporate
rights, privileges or franchises, or.tor any other lawful purpose
of its incorporation; to issue bonds, promissory notes, bills of
exchange, debentures, and other obligations and evidences of
indebtedness, payable at specified time or times, or payable
upon the happening of a specified event or events, whether
secured by nortgage, pledge or otherwise, or unsecured, for money
porrowed, or in payment tor property purchased, or acquired, or
for any other lawful objacts.

To purchase, hold, sell and transfer shares of {ts owvn

capital stock, and usa therefor ite capital, capital surplus,

-7
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surplus, or other property or funds; provided it shall nat use
{ts funds or property for the purchase of its own shares of
capital stock when such use would cause any impairment of f{ts
capital: and provided further, that shares of icts own capital
stock belonging tc it shall not be voted upon, directly or in-
directly, nor counted as outstanding, for the purpose of comput-
ing any stockholdera' quorum or vote.

To conduct business, have one or more offices, and hold,
purchase, mortgage and convey real and personal property in this
state, and in any of the several states, territories, possesaions
and dependencies .. .:@ United Statea, the District of Columbia,
and in any foreign -~ountries,.

To do all and everything necessary and proper for the accom-
plishment of the objacts hereinbefore enumerated or necessary or
incidental to the protection and bonctiﬁ of tha corporation, anag,
in general, to carry on any lawful business necessary or inciden-
tal to the attainment of the objects of the corporation, whether
or not such business is similar in nature to the objects herein-
before set forth.

The objects and purposes specified in the foregoing clauses
shall, except wvhere otherwise expressed, be in nowise limited or
restricted by reference to, or inference from, the terms of any
other clause in these articles of incorporation, but the objects
and purposes specified in each of the foregoing clauses of this

article shall be regarded as independent objects and purposes.

[1-$
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IOURTH. The aggregate number of shares which the corpora-
tion is authorized to lssue is 24,000,000 with sald shares being
divided into tvo classes. The designation of each class, the
nuaber of shares of each class, and the par value, if any, of the
shares of each class, or a atatepent that the shares of any class
are without par value, are as follows:

Par value per
share or

statement that
shares are

Series Number of without par
Class (2L any) _Shares value
CommoOn 20,000,000 $.01
Common Class B 4,000,000 $.0)

The preference, qualitications, limitations, restrictions,
and the special or relative rights in respect of the shares of
each class are as follows:

The Common Stock and the Class B Common stock of tha Company
will be, when issued, fully paid and non-assessable.

Holders of the Common Stock and Class B Common Stock shall
be entitled equally to their pro rata share of such dividends and
distributions as may be declared froam time to time by the Board
of Dirsctors.

the Class B Common Stock is convertible at any time into
Common Stock on & share-for-share basis.

The holders of the Class B Common Stock will not share {n
the assets of the Company in the event of liquidation or dissolu-
tion until the holders of the Common stock have received $.50 per

share, atter which holders of the Class B stock will receive $.50

-9
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per shars. Thereafter, both classes will share equally in any
remaining asssts. Sharehclders will have no preemptive rights to
aubscribe for any securities of the Company.

Holders of the Common Stock and the Class B Common Stock
will each be entitled to one vote per share. The holders of the
Class B Common Stock will be entitled to elact at any time a
majority of the Company's Board of Directors, but will not be
entitled to cumulative voting. Holders of the Common Stock will
be entitled to cumulate their votes in the election of the re-
saining directors.

FIFTH. The governing board of this corporation shall be
xnown as directors, and the nusber of directors may from time to
time be increased or decreased in such manner as shall be pro-
vided by the by-laws of this corporation, provided that the
number of directors shall not be reduced to less than three (1),
axcept that in cases vhere all the shares of the corporation are
owned benaficially and of record by either one or two stock-
holders, the numbar of directors may be less than three (J) but
not less than the number of stockholders.

The names and post-office addresses of the first board of
directors, which shall be four (4) in number, are as follows:

Haxe Posi-0ffice Addxess

Marvin Loeb 181% Fast Carnsgie Avenue
ganta Ana, California 92705

Biuce N. Barron 2250 East Devon Avenue
Des Plaines, Illinois 6060l8

Russell C. Chambers, M.D. 1815 Eaat Carnogie Avenue
santa Ana, California 92705

i\lcm_~
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honald Baker Baker & McKentls
3200 Prudential Plaza
Cchicago, Illinois 60601
SIXTH. The capital stock, after the amount of the subscrip-
tion price or par value has been paid in, shall not be subject to
assessment to pay the debts of the corporation.

SEVENTH. The name and post-office address of the incor-

porator signing the articles of incorporation is:

Nane Post-0ffice Address
Nary K. Bentley Baker & McXenzie
2900 Prudential Plaza
Chizago, Illinois 60601

EIGHTH. The corporation is to have perpatual existence.

NINTH. In furtherance, and not in limitation of the powers
conterred by statuts, the board of directors is expressly author-
ized:

Subject to the by-laws, if any, adopted by the stockholders,
to make, alter or amend the by;laws of the corporation.

To f£ix the amount to be raserved as working capital over and
above its capital stock paid in, to authorize and cause to be
axecuted mortgages and liens upon the real and personal property
of this corporation.

By rvesolution passed by a majority of the whole board, to
designate one (1) or more committees, each éonnictoo to consist
of one (1) or more of the directors of the corporation, which, to
the extent providad in the resolution or in the by-laws of the

corporation, shall have and may exercise the powers of the board
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of directors in the management of the business and affairs of the
corporation, and may authorizo the seal of the corporation to be
aftixed to all papers which may require ¢°. Such committee or
committeses shall have such name or names as may be atated in the
by-lawvs of the corporation or as may be datermined from time ta
time by rasolution adopted by the hoard of directors.

When and as authorized by the affirmative vote of stock-
holders holding stock entitling them to exercise at least a
majority of the voting power given at a stockholders' meeting
called for that purpose, or whan authorized by the written con-
sent of the holders of at least a majority of the voting stock
{ssued and outstanding, the board of directors shall have power
and authority at any meeting to sell, lease or exchange all of
the property and assets of the corporation, including its good
vill and {ts corporate franchises, upon such terms and conditions
as its board of directors deem expedient and for the best in-
terests of the corporation. '

TENi’H. Meetings of stockholders may be held outside the
state of Nevada, if the by-laws so provide. The books of the
corporation may be kept (subject to any provision contained in
the statutes) outs’de the State of Nevada at such place or places
as may be designated from time to time by the board of directors
or in the by-laws of the corporatioen.

ELEVENTH, This corporation reserves the rv:.ght to amend,
alter, change or repeal any provision contained in the articles

of {ncorporation, in the manner now or hereaftar prescribed by

lHi-1Z
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statute. or by the articles of incorporation, ard4 all righ:as
conferred upon stockholders herein ara granted su% cct to this
reservation,

I, THE UNDERSIGNED, being the Incorporator hereinbefore
nased, for the purpose of forming a corporation pursuant to the
General Corporation Law of thea State of Nevada, do'nako and file
thase articles of incorporation, hereby declaring and tortltyinq
that the 4£a§t;‘ herein atat§¢ _are true, and accordingly have
hereunto set my hands the 22nd day of August, 1986,

//((_/ // /L‘) t//u

K. Bentley
L/ v

STATE OF ILLINOIS

COUNTY OF COOK

on this 22nd day of August, 1986, befora me, a Notary Pub-
lic, personally appeared Mary K. Béntley. who acknowledged that
she executed the above inotrunont.
(
\

Ve A D ong

Notary Public ‘ZiB

HEY
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Al.1CLES OF INCORPOFATION - .
Cardionedics, Ine., & corporatlon otganized undor the .

laws =f the State of Nevads, by its president snd secrotary

does hereby certifys

) That the boatd of Jdicgectore of eald cocporation
by unanimous wcitten consent Jated as of September 24, 198? ].'Vf‘

passed resolutions declaring that the following changes and

snendoents §in the articles of fncatoration ere advisabla.

RESOLVED, that Arsicle Four of the Accticles of
incorporation of the Corporation be emendsd by teplecing the
first pacagraph cf sald Acticle Four with the following:

FWATH., The sggregate numbet of ehaced which the

corpotetion 1o authocized to iseve Ip 2),000,000 with sald
sheres being divided into two classes. SThe designation ol
each class, the numbet of shaces of each class, and the pef
value, i€ any, of the shates of sach class, OF & statexment

that the shactes cf any clase ate without per velue, ace as e
followss
vat value pet .
shate of p
statement that
shates ate
Secies Numbec of without par
Class (it any) Shares valug
Comaon 20,000,000 $.01 '
Common Class § 3,000,000 $.01

ORIGINAL DOCUMENT INSUFFICIENT .
_ QUALITY FOR PROPER REPRODUCTION
59269 SECRETARY OF STATE

g
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RESOLVED, that the Bosrd of Diractors recomaends to the
stockholders that the Articles of Incorporation of the
Cotpocrstion be amended to add a nev article as {ollovs:

. TWELPTH. The By-laws of the corpoctation shall provide for

- the indesnification of the cotpotetion's directocs, officecs,
! employses and agente Lo expenses insurcted in connectlon with
the defecnse of actions, sults or proceedlings to the fullesc
extant parmitted by Nevada law,

RESOLVED, that the Boatd of Ditectoce tecommends to the
stocanolders that the Acticies of Incorpocetion be smended to add N o
a new atticle 3s followe:

THIATEENTH. No dictector or olficer of the Corpaorstion chall
be liadle to the Corporstlor -¢ to the atockholdeca far

. demages (0f sny breach of fiuwciaty duty) provided however,

. that » ditector ot officet 3hall be llable for damages wnict
- result fcom any of the following:

(a) Acte oc omissions which involve intentional .
misconduct, fravd or a knowing violetion of law; .

{(b) The wiltull or grossly negligent psymant of any
impropes dividend or distribution) or

1987 (c) Acte or omiasions vhich occurted prior to Macch 18,

2. That .he numbet of shaces of the corpotstion

outstanding and entitled to vote on an esendment to the
articles of incorpocation is 5,200,000 of whizh 1,400,000
shaces are outstanding shastas of Common Stock and of which
2,000,000 shates ace outstanding shares of Class 8 Common
Stocky that that sald changes and amsndrents have been
consented to and suthocized by the writt:n conzent of
stockhalders hrlding At leaot & majority of cach slass ol stock

outstanding and entitled to vote theteoa,

AL DOCUMENT INSUFFICIENT
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] IN WITNESS WHEREZOY; tho' sald Cocdlomedics, Inc. has

csused this certilicate to be aigned by its president and its e
secretary snd lts corputate seal to be hereto el).xed
thia JUh _ dsy of Septemdber, 1907.
. h \;\
‘ARD] Tl

fe L1314

. s ]
Y . Leapref Sqbtere

(SEAL)

STATE OF wﬁ{lm

cousty or §bo dv?j“

On Mﬁﬂ pecscnally sppeacsd belfors me, » TS~

)
] w8t
[

Notazy Public, Noward X, Coopetr, President of Catllomedics, _
Inc., who acknowledged that he executed *he above Instrument. s
tf, - .t T~
‘Y—J;J(l_ A, X -{ 1 .
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CERTIFICATE OF AMENDMENT
OF

ARTICLES OF INCORPORATION

CARDIOMEDICS, INC., a corporation organized  under the
laws of the State of Nevada (the “Corporation"), by its president
(or vice-president) and secretary (or assistant secretary) does
nereby cvericiiy:

1. That.the board of directors of said Corporation at
a meeting of the board of directors of the Corporation held on
December 23, 1991 and by unanimous written consent dated the __
déy of  , 1992, unanimously passed resolutions declaring thét-
the changés ‘and amendments in the Artiﬁles of Incorporation
hereinafter set forth are advisable, and called that action be
taken thereon by the stockholders by written consent in lieu of a
meeting.

2. That thereafter, on the __ day of , 1992,
pursuant to such call of the board of directors, the stockholdets
of record entitled to vote on an amendment to the Articles of
Incoréoration as provided by law, holding at least a majority of
the shares outstanding and entitled to vote thereon, approved and
adopted such changes and amendments, being as follows:

3. That Article Fourth of the Articles of Incorpdratioh

of the Corporation be amended to read as follows:

FOURTH: The aggregate number of shares
which the Corporation is authorized to issue
is 20,000,000 shares of Common Stock of the

in-i8
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par value of One Cent ($0.01) each, amounting
in the aggregate to Two Hundred Thousand

Dollars ($200,000).

The Common Stock of the Corporation will
be, when issued, fully paid and non-
assessable.

- Holders of the Common Stock shall be
entitled to their pro rata share of such
dividends and distributions as may be declared
from time to time by the Board of Directors.

In the event of any liquidation,
gissciubtion Ci wiading dp oi the afleirs of
the Corporation;- whether voluntary or
involuntary, all assets and funds of the
Corporation available for distribution to its
shareholders shall be distributed and paid
over to the holders of the Common Stock at the
rate of fifty cents ($0.50) per share. Should
assets remain for distribution after the

—— aforementioned allocation, the holders of the
Common Stock shall share equally in any
remaining assets. Shareholders will have no
preemptive rights to subscribe for any
securities of the Company.

Holders of the Common Stock will each be
entitled to one vote per share.

4. That the Articles of incorporation be amended to add

new Articles Twelfth and Thirteenth as follows:

TWELFTH: ' The By-Laws of the Corporation
shall provide for the indemnification of the
Corporation's directors, officers, employees
and agents for expenses incurred in connection
with the defense of actions, suits or
proceedings to the fullest extent permitted by
Nevada law.

THIRTEENTH: No director or officer of
the Corporation shall be liable to the
Corporation or to the stockholders for damages
for any breach of fiduciary duty; provided,
however, that a director or officer shall be
liable for damages which result from any of
the following:

-9
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(a) Acts or omissions which involve
intentional misconduct, fraud or a
knowing violation of law;

(b) The wilful or grossly negligent payment
of any improper dividend or distribution; or

(c) Acts or omissions which occurred

prior to March 18, 1987.

WE, THE UNDERSIGNED, do make and file these amendments to

the Articles of Incorporation, hereby declaring and certifying that

the facts herein are true, and accordingly, have hereunto set our

hands this __ day of , 1992.
ity e p B

President Secretary

[i-z0
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State of )
) SS.:

County of )
On this day of , 1992, before me, a

Notary Public, personally appeared , and

, who severally acknowledged that they executed the

above instrument.

Notary Public

Commission expires:

f1-21
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ROSS MILLER

Secretary of State

204 North Carson Street, Ste 1
Carson City, Nevada 89701-4299
(775) 684 5708

Website: secretaryofstate.biz

Certificate of Amendment
(PURSUANT TO NRS 78.385 AND 78.390)

USE BLACK INK ONLY - DO NOT HIGHLIGHT ABOVE SPACE IS FOR OFFICE USE ONLY

Certificate of Amendment td Articles of Incorporation
For Nevada Profit Corporations
(Pursuant to NRS 78.385 and 78.390 - After Issuance of Stock)

CARDIOMEDICS, INC.

2. The articles have been amended as follows (provide article numbers, if available):
The total number of shares of authorized capital stock of the Corporation currently consists of twenty three million
(23,000,000) shares of stock at $.01 par value. This Corporation stock should be amended to reflect forty one million
(41,000,000) shares of stock at $.01. The authorized shares shall be divided into two (2) classes of stock, including one (1)
classes of Preferred Stock, and one (1) class of Common Stock. The number of shares within each class to be authorized

will be as follows:

40,000,000 shares of Common Stock at $.01 par value
1,000,000 shares of Preferred Stock at $.01 par value

3. The vote by which the stockholders holding shares in the corporation entitling them to exercise
at least a majority of the voting power, or such greater proportion of the voting power as may be
required in the case of a vote by classes or series, or as may be required by the provisions f the*
articles of incorporation have voted in favor of the amendmentis: 77 & 3/ i

4. Effective date of filing (optional):

(must not be later than 90 days after the certificate is filed)

5. Officer Signature (Required):

*If any proposed amendment would altef or change any preferepte or any relative or other right given to any class or series of
outstanding shares, then the amendmen by the vote, in addition to the affirmative vote otherwise required,
of the holders of shares representing a majority of the voting power of each class or series affected by the amendment regardiess
of limitations or restrictions on the voting power thereof.

IMPORTANT: Failure to include any of the above information and submit the proper fees may
cause this filing to be rejected.
Nevada Secretary of State AM 78.385 Amend 2007

This form must be accompanied by appropriate fees. Revised on: 01/01/07
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CERTIFICATE OF AMENDMENT
OF

ARTICLES OF INCORPORATION

Cardiomedics, Inc., a corporation organized under the laws of the State of

Nevada, by its president and secretary does hereby certify:

1. That the board of directors of said corporation by unanimous written
consent dated as of December 12, 2008, passed resolutions declaring that the following
changes and amendments in the articles of Incorporation are advisable.

RESOLVED, that Article Four of the Articles of Incorporation of the
Corporation be amended by replacing Articles Four in its entirety with the

following:

FOURTH. - The aggregate number of shares which the corporation is
authorized to-issue is 41,000,000 with said shares being divided into two
classes. The designation of each class, the number of shares of each
class, and the par value, if any, of the shares of each class, or a statement
that the shares of any class are without par value, are as follows:

Par value per

share of
statement that
- shares are
Series Number of without par
Class (if any) Shares value
Common 40,000,000 $.01
Preferred _ 1,000,000 No Par Value

CM articles 1.12.09
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The preference, qualifications, limitations, restrictions, and the special or relative
rights in respect of the shares of each élass are as follows:

The Common Stock and Preferfed Stock of the Corporation will be, when issued, |
fully paid and non-assessable.

Holders of the Common Stock shall each have one vote per share and shall be
entitled equally to their pro rata share of such dividends and distributions as may be
declared from time to time by the Board of Directors.

The rights, preferences, qualifications, limitations and restrictions of the Preferred '
Stock, if any, shall be fixed by the Board of Directors of the Corporation at the time of
issuance of each class, if any, of the Preferred Stock.

In the event of liquidation or dissolution of the Corporation, the holders of
Common Stock will share equally in any assets of the Corporation, subject to whatever
prior rights in liquidation or dissolution, if any, may have been granted to the holders of
Preferred Stock by the directors of the Corporation.

Shareholders will have no preemptive rights to subscribe for any securities of the
Corporation and will not be entitled to qumulativ_e voting in the election of directors.

2. That the number of shafes of the corporation outstanding at the close of
business on December 29, 2008, and entitled to vote on an amendment to the articles -
| of incorporation of the corporation was 7,437,980 shares of Common Stock, and said
change and amendment has been cohsented to and authorized by the written consent

of stockholders holding at least a majority of the shares of each class of stock of the

corporation outstanding and entitled to vote thereon.

CM articles 1.12.09
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IN WITNESS WHEREOF, Cardiomedics, Inc. has caused this certificate to

be S|gned by its preSIdent and its secretary and lts corporate seal to be hereto affixed

this Z!g_( day of /ﬂ)(dllukaw/ 2009.

CARDIOMEDICS, INC.

R. SEMEL
Commission # 1782786

Callum, President

Notary Public - California g
san Dlego County =

(SEAL) FETRT oy L W/

Alan E. Loeb, Secretary

sTaTe oF Colvformaze »
)y SS.

COUNTY OF SUIh D] €qe >

on el 251 0( , 2009 personally appeared before me, a Notary

Public, John McCallum, President of Cardiomedics, Inc., who acknowledged that he

executed the above instrument. : %/

otary “Public)
(SEAL)
'STATE OF /)M/RJWA ,
= P > SS:
.COUNTY OF MA Q >
W |
On [ 2", 2009 personally appeared before me, a Notary

Public, Alan E. Loeb, Secretary of Cardiomedics, Inc., who acknowledged that he

executed the above instrument. ﬂ .

\ CHARLENE KROEGER
5| NOTARY PUBLIC - ARIZONA

OFFICIAL SEAL | (Notary Public) G

PINAL COUNTY

.CM articles 1.12.09



CARDIOMEDICS, INC.

BY-LAWS
ARTICLE 1
OFFICES
Section 1. The registered office of the corporation shall
be in the City of Reno, County of Washoe, State of Nevada. The
principal officé for the transaction of the business of the
corporation shall be in the City of Santa Ana, County of Orange,

State of California.

Section 2. The Corporation may alsoc have offices at such
other places both within and without the State of Nevada as the
board of directors may from time to time determine or the busi-

ness of the corporation may regquire.

ARTICLE TII

MEETINGS OF STOCKHOLDERS

Section 1. Election of directors shall take place at the
annual meeting of stockholders.

éection 2. Aannual meetings of stockholders shall be held on
the first Tuesday of February if not a legal holiday; and if a
legal holiday, then on the next secular day following, at 11:00
A.M. at the principal office of the corporation; or at such other
date, time and place as shall be designated from time to time by
the board of directors and stated in the notice of the meeting,
at which they shall elect a board of directors, and transact such

other business as may properly be brought before the meeting.
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Section 3. Written notice of the annual meeting stating the
place, date and hour of the meeting shall be given to each stock-
holder entitled to vote at such meeting not less than ten nor
moré than sixty days before the date of the meeting.

Section 4. The officer who haé charge of the stock ledger
of the corporation shall prepare and make, at least ten days
before every meeting 6f stockﬁolders,_ a complete list of the
stockholders entitled to vote at the meeting, arranged in alpha-
petical order, and showing the address of each stockholder and
the number of shares registered in the name of each stockholder.
Such list shall be open to the examination of any person who has
been a stockholder of record for at least six (6) months prior to

the demand for such inspection or who holds at least £five per

-

cent (5%) cf all outstanding shares of the corporation, for any
purpose germane to the meeting, during ordinary business hours,
for a period of at'least ten days prior to the meeting, either at
a place within the city where the meeting is to be held, which
place shall be specified in the notice of the meeting, or, if not
so specified, a:t the place where the meeting is to be held. The
list shall also be produced and kept at the time and place of the
meeting during the whole time <hereof, and may be inspected by
any stockholder who is present.

Secticn 5. Special meetings of the stockholders, for any
purpose or purpcses, unless otherwise ‘prescribed by statute-or by

the certificate of incorporation, may be called by the chairman

and shall be prcmptly called by the cﬁairman, president or secre-
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tary at the request in writing of a majority of the board of
directors or at the request in writing of stockholders owning at
least one-fifth of the shares of the corporation issued and
outstanding and entitled to vote. Such request shall state the
purpose or purposes of the proposed meeting.

Section 6. Written notice of a special meeting stating the
place, date and hour of the meeting and the purpose or purposes
for which the meeting is called, shall be given not less than ten
nor more than sixty days before the date of the meeting, to each
stockholder entitled to vote at such meeting.

Section 7. Business transacted at any special meeting of
stockholders shall be 1limited to tze purposes stated in the
notice.

Section 8. Holders of one-third of the shares issued and
outstanding and entitled to vote thereat, present in person or
represented by proxy, shall constitute a quorum at all meetings
of the stockholders for the transaction of business except as
otherwise provided by statute or by the certificate of incbrpora—
tion. If, however, such quorum shall-not be present or repre-
sented at any nmneeting of the stockholde;s, the stockholders
entitled to vote thereat, present in person or represented by
proxy, shall have power to adjourn the meeting from time to time,
without notice other than announcement at the meeting, until "a
quorum shall be present- or representeé.» At such adjourned meetj
ing at which a guorum shall be prese:t’or represented any busi-

ness may be transacted which might have been transacted at the
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meeting as originally notified. If the adjournment is for more
than thirty days, or if after the adjournment a new record date
is fixed for the adjournment meeting, a notice of the adjourned
meeting shall be given to each stockholder of record entitled to
vote at the meeting.

Section 9. When a gquorum is present at any meeting, the
vote of the holders of a majority of the shares having voting
power present in person or represented by proxy shall decide any
gquestion brought before such meeting, unless the question is one
upon which, by express provision of any statute or of the cer-
tificate of incorporation or these by-laws, a different vote is
reguired, iDAwthh case such express provision shall govern and
control the decision of such cuestion.

Section 10. Each stockholder shall at every meeting of the
stockholders be entitled to one vote in person or by proxy for
each sh;re of the corporation having voting power held by such
stockholder, but no proxy shall be valid after the expiration of
six (6) monthé from the date of its execution, unless coupled
with an interest, or unless the person executing it specifies
therein that the proxy is irrevocable and the length of time for
which iﬁ is to continue in force, which in no case shall exceed
seven (7) years from the date of its execution; provided that in
the election of directors, each stockholder holding éhares of
Class B Common Stock of the cqrporation shall be entitled to one
vote in person or by proxy for each such share he holés for the

election of the majority of the Board of Directors of the cor-
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poration and each shareholder holding shares of Common Stock of
the Corporation shall be entitled to one vote in person or by
proxy for each suéh share he holds for the election of the re-
maining members of the Board of Directors of the corporation.
Both the Class B Common Stock and the Comﬁon Stock shall have
non-cumulative voting rights.

Section ll.‘ Any action, except the electipn of directors,
required to be taken at any annual or special meeting of stock-
holders of the corpqration, or any action which may be taken at
any annual or special meeting of such stockholders, may be taken
without a meeting, without prior notice and without a vote, if a
consent in writing, setting forth the action so taken, shall be
signed by the holders of outstanding shares having not less than
the minimum number of votes that would be necessary to authorize
or take such action at a meeting at which all shares éntitled to
vote thereon were present and voted, except as may be otherwise
specifically provided by statute or by the certificate of incor-
poration. Prompt notice of the taking of the corporate action
without a meeting by less than unanimous written consent shall be

given to those stockholders who have not consented in writing.

ARTICLE III

DIRECTORS

Section . ~ The number of directors which shall constitute
the whole board shall be three. The directors shall be elected

at the annual meeting of the stockholders, except as provided in

H1-3i



_.6._
éection 5 of this Article, and each director elected shall hold
office until his successor is elected and qualified. Directors
need not be stockholders.

Section 2. vacancies and newly created directorships re-
sulting from any increase in - the authorized number of directors
may be filled by a majority of the directors then in office,
though less than a quorum, or by a sole remaining directeor, and

+he directors so chosen shall hold office until the next annual

‘election and until their successors are duly elected and shall

gualify, unless sooner dispiaced. If there are no directors in
office, then an electlon of directors may be held in thé manner
provided by statutei If, at the time of filling any vacancy Or
any newly created directorship, the directors then in office
chall constitute less than a majority of the whole board (as
constituted immediately prior to any such increase), a court of
proper Jjurisdiction may, upon application of any stockholder or
stockholders holding at least ten percent of the total number of
the shares at the time outstanding having the right to vote for
such directors, summarily order an election to be held to fill
any such vacancies or newly created directorships, or to replace
the directors chosen by the directors then in office.

Section 3. Any director, whether elected by the stockholder
or appointed by the directors, may be removed from office by the
vote or written consent of stockholders representing two-thirds

of the issued and outstanding stock entitled to voting power.
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Section 4. The business of the corporation shall be nanaged
by its board of directors which may exercise all such powers of
the corporation and do all such lawful acts and things as are not
by étatute or by the certificate of incorporation or by these by-
jaws directed or required to pe exercised or done by the stock-
holders.

MEETINGS OF THE BOARD OF DIRECTORS

Section 3. The board of directors of the corporation may
hold meetings, both regular and special, either within or wiﬁhout
+he State ci Nevada.

Section 6. The first meeting of each newly elected board of
directors shali be held immediately after the annual meeting of
stockholders and no notice of such meeting, other %than this by-
law, shall be necessary to the newly elected directors in order
legally to constitute the meeting, provided a quorum shall be
present. Tn the event such meeting is not so held, the meeting
may be held at such time and place as shall be specified in a
notice given as hereinafte;.provided for special meétings of the
board of directors, or as shall be specified in a written waiver
signed by all of the directors.

Section 7. Regular meetings of +he board of directors may
be held withou:f notice at such £ime and at such place as shall
from time Tc time be determined by the board. |

Secﬁion 8. Special meetings of the board may be called by
the chairman on five days' notice to each director, either per-

sonally or by mail or by telegram; and special meetings shall be
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promptly called by the chairman, the president or the secretary
in like manner and on like notice on the written request of two
directors or stockholders owning at least one-fifth of the shares
of the corporation issued and outstanding and entitled to vote.

Section 9. At all meetings of the board, a majority of
directors then in office shall constitute a guorum for the trans-
action of busingss and the act of a majority of the directors,
except as may be otherwiée specifically provided by statute or by
the certificate of incorporation. If a gquorum shall not be
present at any meeting of the board of directors, the directors
present thereat may adjourn the meeting from time to time, with-
out notice other than announcement at the meeting, until a quorum
shall be present.

Section 1C. Unless otherwise.restricted by the certificate
of incorporation or these by-laws, any action required or per-
mnitted to be taken at any meeting of the board of directors or of
any committee thereof may be taken without a meeting, 1if all
members of the board or committee, as the case may be, consent
thereto in writing, and the writing or writings are filed with
the minutes of proceedings of the board or committee.

Section 11. Unless otherwise restricted by statute, the
certificate of incorporation or‘these by-laws, members of the
board of directors, or any committee designated by the board of
directors, may participate in a meeting bf the board of direc-
tors, or any committee, by means of conference telephone or

similar communications equipment by means of which all persons
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participating in the meeting can hear each other, and such parti-
cipation in a meeting shall constitute presence in person at the
meeting.

| COMMITTEE OF DIRECTORS

Section 12. Each‘ committee shall £ix its own rules of
procedure and shall keep regular minutes of its meetings and
report the same to the board of directors when required.

COMPENSATION OF DIRECTORS

Section 13. The board of directors shall have the authority
to fiyx the compensation of directors.. The directors may be paic
their expenses, 1if any, of attendance at each meeting of the
board of directors and may be paid a fixed sum Zor attendan;e at
each meeting of the board of directors or a stated salary as
director. No such payment shall preclude any director from
serving the corporation in any other capacity and receiving
compensation thereof. Members of special or standing committees
may be allowed  like compensation for attending committee meet-

ings.

ARTICLE IV

NOTICES

Section 1. Whenever, under the provisions of the statutes

or of the certificate of incorporation or of these by-laws,

"notice is required to be given to any director or stockholder, it

shall not be construed to mean personal notice, but such notice

may be given in writing, by mail, addressed to such director or
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stockholder, at his address as it appears on the records of the
corporation, with postage thereon prepaid, and such notice shall
be deemed to be given at the time when the same shall be de-
bosited in the United States mail. Notice to directors may also
be given by telegram.

Section 2. Whenever any notice is recuired to be given
under the provisions of the statutes or of the certificate of
incorporation or of these by-laws, a waiver thereof in writing,
signed by the person or persons entitled to said notice, whether

pefore or after the time stated therein, shal. be deemed equiva-

lent thereto.

ARTICLE V

OFFICERS

Section 1. The officers of the corporation shall be chosen
by a board of directors and shall be a chairman, a vice chairman,
a president, a secretary and a treasurer. The board of directors
may also choose one OIr more vice'presidents, énd one oOr more
assistant secretaries and assistant treasurers. With the excep-
tion of the office of president, any number of offices may be
held by the same person, unless the certificate of incorporation
or these by-laws otherwise provide.

Section 2. The board of directors at its first meetihg
after each annual meeting of stockholiders shall choose a chair-

man, a vice chairman, a president, a secretary, and a treasurer.
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Section 3. The board of directors may appoint such other
officers and agents as it shall deem necessary who shall hold
their offices for such terms and shall exercise such powers and
perform such duties as shall be determined from time to time by
the board.

Section 4. The salaries of all officers and agents of the
corporation shall be fixed by the board of directors.

Section 5.  The officers of the corporation ’shall hold
office until their successors are chosen and qualify. Any offi-
cer elected or appointed by the board of directors may be removed
at any time by the affirmative vote of a majority of the board of
diregtcrs. Any vacancy cccurring in any office of.the corpora-
tion shall be filled by the board of directors.

THE CHAIRMAN, THE VICE CHATRMAN AND THE PRESIDENT

Section 6. The chairman shall be the chief policy and
financial officer of the corporation, shall preside at all meet-
ings of the stockholders and the board of directors and shall see
that all orders and resolutidns ofvthe board of directors are
carried into effect. In the absence of the vice chairman, or in
the event of his inability to act, the chairman shall perform the
duties of the vice chairman.

The vice chairman shall review, advise and consult with.the
officers of the corporation with respect to the day-to-day busi-
ness operations of the corporation.. In the absence of the chair-

man or the president, or in the event ofxthe inability of either
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of the same to act, the vice chairman shall perform the duties of
either or both of the same.

Section 7. The president shall be the chief executive
of ficer of the corporation and shall be responsible for the day-
to-day business operations of the corporation. If the chairman
and the vice chéirman are absent, or if the chairman requests him
to do so ih‘writing, the president shall preside at meetings of
the stoCkﬁolders and the board of directors.

Section 8. Any of the chairman, the vice chairman and the
president shall be authorized to execute bonds, mortgages and
other contracts requiring a seal, under the seal of the corpora-
tion, except where reguired or permitted by law to be étherwise
signed and executed and except where the signing and execution
thereof shall be expressly delegated by the board of directors to
some other officer or agent of the corporation. |

THE VICE PRESIDENT

Section 9. 1In the absence of the president or in the event
of his inability or refusal to act, the vice president (or in the
event there be more than cne vice president, the vice presidents'
in the order designated, or'in the absence of any designation,
then in the order of their election) shall perform the duties of
the president, and when so acting, shall have all the powers of
and be subject to all the restrictions upon the president. The
vice presidents shall perform.such other duties and have such
other powers as the board of directors may from time to time

prescribe.
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THE SECRETARY AND ASSISTANT SECRETARIES

Section 10. The secretary shall attend all meetings of the
board of directors and all meetings of the stockholders and
record all the proceedings of the meetings of the corporation and
the board of directors in a book to be kept for that purpose and
shall perform like duties for the standing committees when re-
quired. He shall give, or cause to be given, notice of all meet-
ings of stockholders and special meetings of the béard of direc-
tors, and shall perform such other duties as may be prescribed by
the board of directors or president, under whose supervision he
shall be. He shall have custody of the corporate seal of the
corporation and he, or an a;sistant secretary, shall have author-
ity to affix the same to any instrument requiring it and when so
affixed, it may be attested by his signature or by the signature
of such assistant secretary. The board of directors may give
general authority to any other officer to affix the seal.of the
corporation and to attest the affixing by his signature.

Section 11. The assistant»secretary, or if there be more
than one, the assistant secretaries in the order determined by
the board of directérs (or if there be no such determination,
then in the order of their election}, shall, in tﬁe absence of
the secretary or in the event of his inability or refusal to act,
perform the duties and exercise the powers of fhe secretary and
shall perform such other duties and have such other powers as the

board of directors may from time to time prescribe.
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THE TREASURER AND ASSISTANT TREASURERS

Section 1l2. The treasurer shall have the custody of the
corporation funds and securities and shall keep full and accurate
accounts of receipts and disbursements in books belonging to the
corporation and shall deposit all moneys and other moneys and
other valuable effects in the name and to the credit of the
corporation in. such depositories as may be designated by the
poard of directors.

Section 13. He shall disburse the funds of the corporation
as may be ordered by the noard of directors, taking proper
vouchers for such disbursements, and shall render to the presi-
dent and the board of directors, at its regular meetings, or when
+he board of directors so requires, an account of- 211 of his
+ransactions as treasurer of the financial condition of the
corporation.

Section 14. 1If reguired by the board of directors, he shall
give the corporation a bond (which shall be renewed every six
years) in such sum and with such surety or sureties as shall be
satisfactory to the board of directors for the faithful perfor-
mance of the duties of his office and for the restoration to the
corporation, in case of his death, resignation, retirement or
removal from office, of all books, papers, vouchers, money ;nd
other property of whatever kind in his possession or under his
control belonging to the corporation.

Section 15. The assistant treasurer, OT if there shall be

more than one, the assistant treasurers in the order determined
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py the board of directors (or if there be no such determination,
then in the order of their election), shall in the absence of the
treasurer or in the event of his inability or refusal to act,
perform the duties and exercise the powers of the treasurer and
shall perform such other duties and have such other powers as the

board of directors may from time to time prescribe.

ARTICLE VI

CERTIFICATES OF SHARES

Section 1. Every holder of shares in the corporation shall
be entitled to have a certificate signed by, or in the name of
the corporation by, the chairman or fhe president and either the
treasurer br an assistant treasurer or the secretary or an assis-
tant secretary of the corporation, certifying that the corpora-
tion is organized under the laws of the State of Nevada, the name
of the person to whom the certificate is issued, the number and
class of shares which the certificate represents, and the par
value of the shares.so represented.

Section 2. If the corporation shall be authorized to issue
more than one class of shares or more than one series of any
class, the powers, designations, preferences and relative, parti-
cipatiné, optional or other special rights of each clags of
shares or series thereof and the qualifications, limitations or
restrictions of such'preferenees—and¢or rights‘shall be set forth
in full or summarized on the face or back of the certificate

which the corporation shall issue to represent such class or
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series of shares, provided thét in lieu of the foregoing require-
ments, there may be set forth in the face or back of the certifi-
cate which the corporation shall jssue to represent such class or
series of sﬁares, a statement that the corporation will furnish
without charge to each stockholder who so requests the powers,
designations, preferences and relative, participating, optional
or other special rights of each class of shares or series thereof
and the gqualifications, 1imitations or restrictions of such
preferences and/or rights.

Section 3. Where a certificate is countersigned (1) by a
transfer agent other than the corporation or its employee, or (2)
by a registrar other than .the corporation or its emplovee, any .
other signature on the certificate may be facsimile. 1In case any
officer, transfer agent or registrar who has signed or whose
facsimile signature has been placed upon a certificate shall have
ceased to be such officer, transfer agent or registrar before
such certificate is issued, it may be issued by the corporation
with the same effect as if he were.such officer, transfer Agent‘
or registrar at the date of issue.

1OST CERTIFICATES

Section 4. The board of directors may direct a new certifi-
cate or certificates to be jssued in place of any certificate or:
certificates theretofore issued by the corporation allegea to
have been lost, stolen or destroyed, upon the making of an affi-
davit of that fact by the person claiming the certificate of

shares to be lost, stolen or destroyed. When authorizing such
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jssue of a new certificate or certificates, the board of direc-
tors may, in its discretion and as a condition precedent to the
issuance thereof, require the owner of such lost, stolen or
destroyed certificate or certificates, or his legal representa-
tive, to advertise the same in such manner as it shall require
and/or to give the corporation a bond in such sum as it may
direct asvindemnity against any claim that may be made against
the corporation with respect to the certificate alleged to have
been lost, stolen or destroyed.
TRANSFERS OF SHARES

Section 5. Upon surrender to the corporation or tre trans-
fer agent c¢I the corporation of a certificate for shzres duly
endorsed or ;ccompanied by proper evidence of successiorn, assign-
ment or authority to transfer, it shall be the duty of the cor-
coration to issue a new certificate to the person entitisd there-

to, cancel the old certificate and record the transaction upon
its books.
FIXING RECORD DATE

Section 6. Tn order that the corporation may determine the
stockholders entitled to notice of or to vote at any meeting of
" gtockholders or any adjournment thereof, or to é#press consent to
corporate action in writing without a meeting, or enzitled to
receive payment of any dividend or other distribution or allot-
ment of any rights, or entitled to exercise any rights in respect
of any change, qonversion or exchange of shares oOr for the

purpose of any other lawful action, the boérd of directors may
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corporation, subject to the provisions of the certificate 'of
incorporation.

Section 2. Before payment of any dividend, there may be set
aside out of any funds of the corporation available for dividends
such sum as the directors from time to time, in their absolute
discretion, think proper as a reserve or reserves to meet contin-
gencies, or for equalizing dividends,vof for repairing or main-
taining any property of:the corporation, or for such other pur-
pose as the directors shall think conductive to the interest of
the corporation, and the directors may modify or abolish any such
reserve in the manner in which it was created.

ANNUAL STATEMENT

Section 3. The board of directors shall present at each
annual meeting, and at any special meeting of the stockholders
when called for by vote of the stockholder, a full and clear
statement of the business and condition of the corporation.

CHECKS

Section 4. All checks or demands for money and notes of the
corporation shall be signed by such officers or such other person
or persons as the board of directors from time to time designate.

FISCAL YEAR
Section 5. The fiscal year of the corporation shall end on

September 30, unless otherwise determined by the board of direc-

tors.
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SEAL
The corporate seal chall have inscribed thereon

Section 6.

the name of the corporation, the year of its organization and the

words "Corporate Seal, T1linois". The seal may be used by caus-

ing it or a facsimile thereof to be impressed or affixed or

reproduced Or otherwise.

ARTICLE VIII
INDEMNIFICATION OF DIRECTORS,

OFFICERS AND EMPLOYEES

Section 1. The corporation shall indemnify any person Wwho
was or 1s a party or is threatened to be made 2 party to any
+hreatened, pending or completed action, suit or proceeding,
whether civil, criminal, administrative or investigative, except
an action by or in the right of the corporation, by reason of the
fact that he is or was a director, officer, employee oI agent of
the corporation, or 1s or was sei'vi.ng at the request of the
corporation as a director, officer, employee or agent of another
corporation, partnership, joint venture, ftrust or oﬁher enter-
prise, against expenses, including attorneys' fees, jﬁdgments,
fines and amounts paid in settlement actually and reasonably
incurred by him in connection with such action, suit or proceed-
ing if he acted in good faith and in a manner which he reasonably
pelieved. to be in or not opposed to the best interests of the

corporation, and, with respect to any criminal action or proceed-

ing, had no reasonable cause to believe his conduct was unlawful.
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The termination of any action, suit or proceeding by judgment,
order, settlement, conviction, or upon a plea of nolo contendere
or its equivalent, shall not, of itself, create a presumption
that the person did not act in good faith and in a manner which
he reasonably believed to be in or not opposed to the best in-
terests of the corporation, and that, with respect to any crimi-
nal action or proceeding, he had reasonable cause to believe that
his conduct was unlawful.

Section 2. The corporation shall indemnify any person who
was or is a party or is threatened to be made a party to any
threatened, pending or completed action or suiht by or in the
right of the corporation to procure a judgﬁent in its favor by
reason of the fact that he 1is or was a irector, officer, em-
ployee or agent of the corporation, or is or was serving at the
regquest of the corporation as>a director, officer, employee or
agent of another corporation, partnership, joint venture, trust
or other enterprise against expenses, including attorneys' fees,
.actﬁally and reasonably incufred by him in connection with the
defense or settlement of such action or suit if he acted in good
faith and in a manner which he reasonably believed to be in or
not opposed to the best interests of the corporation, but no
jndemnification shall be made in respect of any claim, 1issue or
matters as to which such person has been adjudged to be liable
for negligence or miscopduct-in the performance of his duty to
the corporation unléss and only to the extent that the court in

which such action or suit was brought determines upon application
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that, despite the adjudication of liability but in view of all
the circumstances of the case, such person is fairly and reason-
ably entitled to indemnify for such expenses as the court deems
proper.

Section 3. To the extent that a director, officer, employee
or agent of the corporation has been successful on the merits or
otherwise in defense of any action, suit or proceeding referred
to in subsectioﬁs 1 and 2, or in defense of any claim, issue or
matter therein, he shall be indemnified by the corporation
against expenses, including attorneys' fees, actually anc reason-
ably incurred by him in connection with such defense.

Section 4. Any ipdemnification under subsections 1 and 2,
unless ordered by a court, shall be made by the corporation oniy
as authorized in the specific case upon a determination that
indemnification of the director, officer, employee or agent is
proper in the circumstances because he has met the applicable
standard of conduct set forth in the subsections 1 and 2. Such
determination shall be made:

(a) By the stockholders; .
(b) By the board of directors by majority vote of a guorum

consisting of directors who were not parties To such

act, suit or proceedings;
(c) If such a guorum of disinterested directors sc orders,

by independent legal counsel in a written opinion; or
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(d) If such a quorum of disinterested directors cannot be
obtained, by independent legal counsel in a written
opinion.

Section 5. Expenses incurred in defending a civil or crimi-
nal action, suit or proceeding shall be paid by the corporation
in advance of the final disposition of such action, suit or pro-
ceedings as authorized by the board of directors, in the specifié
case upon receipt of an undertaking by or on behalf of the direc-
tor, officer, employee Or agent to repay such amount unless it is
ultimately determined that he is entitled to be indemnified Dby
the corporation as authorized in this section.

Section 6. The indemnification proviaed py this article:

(a) Does not exclude any other rights tc which a person
seeking indemnification may be entitled under any by-
law, agreement, vote of stockholders or disinterested
directors or otherwise, both as to action in his offic-
ial capacity and as o action in another capacity while
holding such office; and

(b) Shall continue as to_a person who has ceased to be a
director, officer, employee or agent and shall inure to
the benefit of the heirs, executors and administrators
of such a person.

Section 7. The corporation may, at the direction éf the

board of directors, purchase and_maintain insurance on behalf of
any person who is or was a director, officer, employee or agent

of the corporation, or is or was serving at the request of the
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corporation as a ‘director, officer, émployee or agent of any
other corporation, partnership, joint venture, trust or other
enterprise against.any liability asserted against him and in-
curred by him in any such capacity, of arising out of his status
as such, Qhether or not the corporation would have the power to

indemnify him against such l1iability under the provisions of this

section.
ARTICLE IX
AMENDMENTS
Section 1. These by-laws may be altered, amended or re-

pealed or new by-laws may be adopted:by the stockholders or by
the board of directors at any regular reeting of the board of
directors or of the stockholders or at any special meeting of the
poard of directors or of the stockholders, if notice of such
alteration, amendment, repeal or adoption or new by-laws be
contained in the notice of such meeting of the stockholders or of

the board of directors.

* % x % * %k * *

, 1986
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NAME: NO. SHARES: DATE:

CARDIOMEDICS

CARDIOMEDICS, INC.
SUBSCRIPTION AGREEMENT
AND LETTER OF INVESTMENT INTENT

IMPORTANT: PLEASE READ CAREFULLY AND COMPLETE FULLY BEFORE SIGNING;
SIGNIFICANT REPRESENTATIONS ARE REQUIRED HEREIN.

John McCallum, President
Cardiomedics, Inc.

18872 Bardeen Avenue
Irvine, CA 92612

Dear Sir:

1.

The Undersigned understands Cardiomedics, Inc. (the “Company”) is offering up to 5 million
shares of its $0.01 par value common stock (the “Shares”) at a price of $1.00 per Share
pursuant to a Form 1-A Registration Statement under Regulation A (the “Offering”). The
Undersigned hereby acknowledges receipt of the Offering Circular, which is Part Il of said
Registration Statement.

The Undersigned desires to become a stockholder of the Company and, on this _____ day of
, 2009, hereby subscribes, upon the terms and conditions set forth below, for
the purchase of Shares at a price of $1.00 per Share for an aggregate
purchase price of $

A check payable to "CARDIOMEDICS, INC." in full payment of the purchase price for the
Shares is attached to this Subscription Agreement. The Undersigned acknowledges this
Subscription is contingent upon acceptance in whole or part by the Company in its sole
discretion. As used herein, the term “he” shall be construed to mean he, she or it.

2. In the event the Undersigned’s Subscription for Shares is not accepted in full by the
Company, the unaccepted amount of such Subscription shall be promptly refunded to the
Undersigned, without interest thereon.

3. In consideration of the Undersigned’s Subscription Agreement, if accepted by the Company,

the Company agrees to issue to the Undersigned, within 60 days after the closing date of
the Offering, one-half Class A Warrant for each Share purchased and one-half Class B
Warrant for each Share purchased in the Offering. Two (2) Class A Warrants may be
exercised to purchase one (1) Share at a price of $1.50 at any time during a period of six (6)
months, commencing twelve (12) months after the closing date of this Offering. Two (2)
Class B Warrants may be exercised to purchase one (1) Share at a price of $2.00 at any
time during a period of twelve (12) months, commencing twelve (12) months after the

H:\r’sfolder/Trimedyne/
Unit Offering Subscription Agreement - Shares 3.26.09 2
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closing date of this Offering. The Warrants will contain no anti-dilution provisions and are
redeemable by the Company on thirty (30) days prior written notice if the Shares trade at a
price at least 50% higher than their respective exercise prices for a period of five (5) trading
days during their respective exercise periods.

The Class A and B Warrants and the Shares issuable upon exercise of the Class A and B
Warrants are not being registered in the Registration Statement of which the Offering
Circular is a part. As a result, no market for the Class A or B Warrants is expected to arise.
Shares purchased by the exercise of the Class A and B Warrants, if any, may be sold
publicly pursuant to Rule 144 of the Securities and Exchange Commission after six (6)
months by holders who are not officers, directors or five percent (5%) owners of the
Company’s Shares. Officers, directors and 5% owners of the Company’s Shares may sell
Shares purchased by the exercise of the Class A or B Warrants, if any, publicly pursuant to
Rule 144 after six (6) months, subject to certain volume limitations.

4. . The Undersigned acknowledges and represents as follows:

(@) That he has accessed information on the Company and its products on its website,
www.cardiomedics.com, and received and carefully reviewed the Offering Circular,
Part Il of the above mentioned Registration Statement.

(b)  That he understands the Shares are speculative and involve a high degree of risk, he
is able to bear the economic risk of the investment in the Shares, and swears that he
is a bona fide resident of or domiciled in the State of

(c)  That he has, or together with his investor representative has, such knowledge and
experience in financial and business matters that he is capable of evaluating the
merits and risks of the prospective investment in the Shares and that he is able to
bear such risks. If the undersigned has designated an "investor representative”
within the meaning of Regulation D under the Securities Act of 1933, as amended, to
advise him with respect to an investment in the Shares, the investor representative is:

(Telephone: )-

(d)  That he understands the Shares being offered have not been registered for sale with
the securities regulatory authorities of any State and may not be registered with the
regulatory authorities of the State in which the Undersigned resides or is domiciled. If
the Shares are not so registered, the Undersigned understands that this Subscription
Agreement will not be accepted by the Company and the funds will be promptly
returned to the Undersigned, without interest thereon.

() That he understands an investment in the Shares is highly speculative but believes
that the investment is suitable for him based upon his investment objectives and
financial needs, and he has adequate means for providing for his current financial
needs and personal contingencies and has no need for liquidity of the Shares.

(f) That he has been given access to full and complete information regarding the
Company (including the opportunity to meet with and ask questions of and receive

H:\r’sfolder/Trimedyne/
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answers from Company officers and review all Company contracts and other relevant
documents) and has utilized such access to his satisfaction for the purpose of
obtaining information in addition to, or verifying information included in, the Offering
Circular. The Undersigned understands and agrees that forward looking statements,
within the meaning of Section 27A of the U.S. Securities Act of 1993 and Section 21E
of the Securities and Exchange Act of 1934, in the Offering Circular cannot be
assured by the Company, and the Company’s actual results and future events may
differ materially from those described in the Offering Circular.

(99 Thatheisa [J natural person, [] sole proprietorship, [J partnership,

O corporation, T trust or

5. The Undersigned represents and warrants that the answers to the following questions are
correct and he is: (check only one box and supply all requested information):

H:\r’sfolder/Trimedyne/

A non-accredited person or entity.

An accredited entity or person and the total purchase price for the
Shares does not exceed 20% of the Undersigned’s and his/her
spouse’s present worth.

A bank as defined in section 3(a) (2) of the Act whether acting in its
individual or fiduciary capacity.

An insurance company as defined in section 2(13) of the Act.

An investment company registered under the Investment Company Act
of 1940 or a business development company as defined in section 2(a)
(48) of that Act.

A Small Business Investment Company licensed by the U.S. Small
Business Administration under section 301(c) or (d) of the Small
Business Investment Act of 1958.

An employee benefit plan within the meaning of Title | of the Employee
Retirement Income Security Act of 1974, if the investment decision is
made by a plan fiduciary, as defined in section 3(21) of such Act, which
is either a bank, insurance company, or registered investment adviser,
or if the employee benefit plan has total assets in excess of $5,000,000.

A private business development company as defined in section
202(a)(22) of the Investment Advisers Act of 1940.

An organization described in section 501(c)(3) of the Internal Revenue
Code with total assets in excess of $5,000,000.

A director or executive officer of the Company.

Unit Offering Subscription Agreement - Shares 3.26.09 4

Hi-53



An entity in which all of the equity owners are accredited investors
under paragraph (a)(1), (2), (3), (4), (6), or (7) of Rule 501 of Regulation
D promulgated under the Act. (Each equity owner must submit a
signed statement verifying that he is an accredited investor.)

The Undersigned hereby represents that: (check one box)

(i) His yearly income (excluding his spouse's income) from all sources for
each of 2005 and 2006 was in excess of (check highest number

applicable):
2007 2008
$ 50,000 $ 50,000
$100,000 $100,000
$200,000 $200,000

(ii) He reasonably expects his yearly income (excluding his spouse's
income) from all sources in 2009 to be in excess of (check highest
number applicable):

$ 50,000 $100,000 $200,000

(i)  His individual net worth, or his joint net worth with his spouse, at fair
market value (including home, furnishings and personal automobiles)
as of the date hereof is (check correct alternative):

Less than $100,000 $500,000 to $750,000
$100,000 to $250,000 $750,000 to $1,000,000
$250,000 to $500,000 Over $1,000,000

(iv)  The portion of his net worth as shown above which is in liquid assets
(cash, marketable securities or assets readily convertible to cash) is
(check correct alternative):

Less than $50,000 $100,000 to $200,000

$50,000 to $100,000 $200,000 to $500,000

Greater than $500,000

All of the foregoing information which the Undersigned has provided concerning the
undersigned, the Undersigned's financial position and the Undersigned's knowledge of
financial and business matters, or, in the case of a corporation, partnership, trust, sole
proprietorship or other entity, concerning the knowledge of financial and business matters
of the person making the investment decision on behalf of such entity, is correct and

H:\r’sfolder/Trimedyne/
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complete as of the date set forth at the end hereof, and, if there should be any adverse
change in such information prior to the Undersigned's Subscription Agreement being
accepted, the Undersigned will immediately provide the Company with such information.

6. The Undersigned is aware of the significance to the Company of the foregoing
representations, and they are made with the intention that the Company will rely upon them.

Individual
Ownership

Trust or Estate
(describe and
enclose evidence
of authority)

Partnership (describe and
enclose evidence of
authority)

WITNESS the due execution hereof as of this day of

Type of Ownership Desired (check one)

Name Typed or Printed

Business or Residence Address

City, State and Zip Code

Tax Identification or Social Security Number

Office Phone ()

Home Phone ( )

Fax Number ( )

Email

Signed:

Title, if any:

H:\r’sfolder/Trimedyne/
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Joint Tenants with
Rights of Survivorship
(both parties must sign)

Corporation (describe
and enclose evidence
of authority)

Other (describe below:

, 2009.

Name Typed or Printed

Business or Residence Address

City, State and Zip Code

Tax Identification or Social Security Number

Office Phone ()

Home Phone ()

Fax Number ( )

Email

Signed:

Title, if any:
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Date: , 2009 Date: , 2009

ACCEPTANCE:

This Subscription by the above named Subscriber for Shares of the Company in the above Offering is
hereby accepted as of , 2009 to the extent of Shares.

CARDIOMEDICS, INC.

By:
John McCallum
President

H:\r’sfolder/Trimedyne/
Unit Offering Subscription Agreement - Shares 3.26.09
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SMITH & ASSOCIATES
411 SANTA MONICA BLVD.
SUITE B
SANTA MONICA, CALIFORNIA 90401

March 30, 2009

U.S. Securities and Exchange Commission
100 F Street
Washington, D.C. 20549

Re: Offering of Cardiomedics, Inc. Parsuant to Regulation A
To Whom It May Concern:

As counsel to Cardiomedics, Inc., we have been requested to deliver to you our
opinion with respect to the sale of an aggregate of up to 5,000,000 shares of common
stock (the “Shares”) of Cardiomedics, Inc. at a price of $1.00 per Share. It is our opinion
that these Shares are exempt from registration under the Securities Act of 1933 (the
“Act”) pursuant to the Section 3(b) of the Act and Regulation A promulgated thereunder.
Further, it is our opinion that the Shares, when issued, delivered and sold in the manner
described in the Offering Circular, will be validly issued, fully paid and non-assessable.

This opinion is being provided to you in connection with the sale of the Shares
and may not be relied upon by any other person for any other purpose.

We hereby consent to the use of our name in the Registration Statement and
Offering Circular, and we also consent to the filing of this opinion as an Exhibit thereto.

Very truly yours,

st

Holt Smith
Smith & Associates
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Oricinal Parer

New Graduated Pressure Regimen for External
Counterpulsation Reduces Mortality and Improves Outcomes
in Congestive Heart Failure: A Report From the Cardiomedics

External Counterpulsation Patient Registry |

Exiernal counterpulsafion [ECP} has been shown fo increase exercise folerance and reduce angina episodes, Canadian
Cardiovascular Sociefy Functional [CCSF} class, anginal medication usage, and hospitalizations in refractive CCSF class i and IV
stable angina. However, the high pressures and resulting 1.5:1-2:1 peok diastolic to peak systolic pressure {D/$) ratios shown fo.
be opfimal in the freatment of angina can cause excessive prefoad and adverse effects in congestive heart failure (CHF} pafients, par-
ticularly those with left veniricular ejection fractions <40%. Data were refrospeciively andlyzed from the Cardiomedics ECP Regishy
on 127 New York Heart Associafion [NYHA] class IV CHF potients (79.6% men; average age = SD, 68.2+15.6 years), with a
comorbidity of CCSF class Ii-1V refractive angina, who were serially reated with 35 hours of ECP {1 h/d, 5 dfwk for 7 waeks}
at unconventionally low pressures and D/S rafios under a new graduated pressure regimen. The pressures and D/S rafios were
gradually increased in stoges over the 7-week ECP regimen. The patients were divided info three groups based on the pressures
applied and the resuliing average D/S ratios {low, Mid, and High). In the Low D/S rafio group (average D/S ratio 0.7:1), altcause
mortalily in the year following ECP freaiment was only 1.85% fone of 54 palients|, whereas over the same fime period in the Mid
D/S ratio group faverage D/S rafio 1.08:1), alfcause mortalify was 7.69% (three of 39 patients] and in the High D/S ratio group
{average D/S ratio 1.32:1), alicause mortality was 8.82% fthree of 34 pdfients]. For the Low, Mid, and High D/S rafio groups,
respectively: 1] average left veniricular ejection fracions increased 23.0%, 20.1%, and 17.5%; 2} NYHA class declined 36.6%,
20.6%, and 29.6%; and 3] allcause hospitalizations, including femminal admissions, were reduced 85.7%, 82.6%, and 57.1%
in the year following ECP therapy from the prior year. There were no adverse effects or withdrawals from the ECP herapy and no
significant difference in sexbased ouicomes. Consequently, ECP applied af low pressures and average D/S rafios of 0.7:1 under
the new groduated pressure regimen is safe and effective in the ireatment of CHF and produces a significant reduction in morkality,
compored with the 8.5% annudlized mortality of the Mullicenter Automoatic Defibrillator Implaniation Trial § {(MADIT ] {N=1232}
of NYHA class li-Hl CHF and the 12.2% annuol moriality of the Comparison of Medical Therapy, Pacing, and Defibrillation in
Heart Failure [COMPANION] study {N=595) of NYHA class lI-1V CHF. lower pressures improve pafient comfort and may encour-
oge more CHF pafients fo seek freatment. The reduction in hospilalizations should significantly reduce the cost of reafing CHE.
{CHF. 2005;11:147-152} 220035 CHF, Inc.

ternal counterpulsation (ECP) is
noninvasive version of the intra-
aortic balloon pump. However, the
FCP device used in this saudy moves
a significantly larger volume of blood
than an intra-gortic balloon pump.
ECP decreases cardiac workload while

increasing myocardial perfusion pres-
sure and cardiac output. The use of
ECP for the outpatient treatment of
angina pectoris has been shown to
reduce the frequency of chest pain
episodes, increase exercise tolerance,
reduce the incidence of hospitalization,

and reduce Canadian Cardiovascular
Society Functional (CCSF) class in
intractable angina.!

Cardiovascular  hemodynamics
would ordinadly indicate that con-
gestive heart falure {CHF) padents
with a left ventricular ejection fraction
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(LVEF) <40% would be less likely to
benefit from BCP and, i treated with
ECP, might be expected to experience
an exacerbadon of heart failure symp-
toms, as BCP compresses the venous
beds in the lower extremities, increas-
ing venous rerurn {preload). Increased
preload, parculady in CHF padents
with an LVEF <40%, could poten-
tally cause adverse events, including
worsening of pulmonary hearr failure,?
increased morbidity and mortaliey,’
and premature withdrawal from ECP
therapy.® However, little data are avail-
able on the long-term effects of ECP—
applied at unconventionally low peak
diastalic vo peak systolic pressure {(D/S)
ratios which are gradually increased—
in the treatment of CHF,

Objective

This study seeks to analyze the effects
of 35 1-hour ECP treatments applied
at lower than customary D/S ratio lev-
els in graduated stages over a period of
7 weeks, compared with conventional
ECP DfS ratio levels, on mortality,
LVEF, New York Heart Association
(NYHA) CHF class and the incidence
of all-cause hospitalization over a peri-
od of 1 year, compared with baseline
and prior year data.

thods

Study Population. The Cardiomedics
ECP Patient Registry is a compendium
of data on all patients undergoing ECP
at the reporting sites. Dara from chis
registry on a series of 127 NYHA class
{11V CHF patients with a comor-
bidity of CCSF class IV angina,
consecutively treated with ECP at six
clinical sites in the Unised Staces, were
retrospectively analyzed. Patients were
enrolled in the regisuy if they mer
the inclusion critedia: 1) between 20
and 80 years of age; 2) documented
evidence of coronary artery disease; 3)
coronary arteries not amenable to fur-
ther percutaneous or surgical revascu-
farization; 4) symptoms of intractable
angina with inadequate response to
medical therapy; and 5) symptoms and

All parients received medical
therapy consistent with conventional
clinical practice, and 35 1-hour ECP
treatments with the CardiAssist ECP
System {Cardiomedics, Inc., Irvine,
CA) for 1 h/d, 5 dfwk over a period of
7 weeks. One-year follow-up data were
collected on all patients.

The 127 CHEF padents were divid-
ed into three groups based upon the
pressures applied in stages during the
35 {-hour BECP treatments and their
resulting average D/S ratios. Pressures
and D/S ratios were applied at uncom-
monly low levels {starting as low as
0.1:1), based on the patient’s LVEF
and response to ECP, and gradual-
ly increased in small increments in
stages over the 35-hour, 7-week ECP
regimen, under a2 new “Graduated
Pressure Regimen” (patent pending)
developed by the manufacturer of the
ECP System used in this study.

The 34 CHF patients in the Low
D/ ratio group were treated at an
average D/S rado of 0.7:1 (range
0.40:1-099:13 over the 7-week ECP
regimnen. The 39 CHF patients in the
Mid DS ratio group were treated at
an average D/S ratio of 1.08:1 (range
1.00:1-1.29:1) over the same period.
The 34 CHF padents in the High D/S
ratio group were treated at an average
DS ratio of 1.32:1 (range 1.30:1-
1.60:1) over chis period, which is com-
parable to the DS ratios commonly
used in the treatment of angina.

Study Eod Points. The study end
points were comparative changes in
mortality, LVEF, NYHA CHF class,
and incidence of all-cause hospitaliza-
dons {including terminal hospitaliza-
dons) of the chree groups during a
period of 1 year following ECP therapy,
compared wich baseline and the 1-year
period preceding ECP therapy.

Statistical Analysis. Data on enrolled
patients were collected at six clinical
sites and entered into a standardized
Excel database (Microsoft Corporadion,
Redmore, WA), The final dataset was

IL). Data were analyzed on each group
of CHF patients and comparisons made
pretreatment and l-year post-treat-
ment, Measurements were expressed
as mean * SD. Individual variable
differences were determined using the
Student ¢ test for numerical variables

and the chi-square test for categorical
variables, with significance at p<0.05.

Baseline Data. Baseline characteristics
of the three groups are shown in Table
L. Of the 54 CHF patients in the Low
DS ratio group, 79.6% were men, and
the mean age was 68.2£15.6 years. Six
(11.1%) had class [I CHF, 42 (77.8%)
had class III CHF, and six (11.19} had
class IV CHF. CCSF class III angina
was present in 76.8%, and 24.3% also
had CCSF class IV angina. Mean LVEF
before ECP therapy was 32.6%x7%.
History of coronary artery bypass graft
surgery was present in 75.9% and his-
tory of percutaneous transluminal coro-
nary angioplasty was present in 90.7%.

Of the 39 CHF patients in the Mid
D/S ratio group, 79.5% were men, and
the mean age was 69.7 £ 18.6 years. Nine
(22.5%)} had class I CHF, 24 (60.0%)
had class I CHF, and six (15.0%) had
class IV CHF. CCSF class IIl angina
was present in 79.8%, and 14.3% also
had CCSF class IV angina. Mean LVEF
before ECP therapy was 31.3%=x11%.
History of coronary artery bypass graft
surgery was present in 69.6% and his-
tory of percutaneous transluminal coro-
nary angioplasty was present in 83.4%.

Of the 34 CHF patients in the High
DS ratio group, 82.4% were men, and
the mean age was 69.7£22.4 years.
Thirteen (36.19%) had class II CHF,
15 (41.6%) had class [TII CHF, and six
(16.6%) had class IV CHF. CCSF class
I angina was present in 74.5%, and
19.3% also had CCSF class IV angi-
na. Mean LVEF before ECP therapy
was 32.6%:20%. History of coronary
artery bypass graft surgery was present
in 78.9% and history of percutaneous
transluminal coronary angioplasty was
present in 80.9%.

The patients in all three groups

signs of CHF with shortness of breath, merged and transferred 1o an SPSS 120 received medical therapy in accor-

leg edema, or significant fatigue. statistical package (SPSS Inc., Chicago, dance with accepted medical practice.
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Table 1. Baseline Patient Characteristics by Study Groups

Swoy Growp

| CHARACTERSTC tow D/S Rano in=34} Mo D/S Rato N=39] Hick D78 Ranio (=34}
Average oge fyr = 5D} 6822156 69.718.6 69.7+22.4
Men {n [%]} 43 79.6} 31 {79.5 28 {82.4}
Women { [%]} 11 [20.3} 8 {20.0) 6 {17.6)
History of CABG (%) 759 9.6 78.9
History of PTICA {9 0.7 83.4 80.9
Ejeciion fraction [% = 5D} 3327 31211 33220
NYHA CHF closs I {n [%]) 61114 ¢{22.5 13 {36.1}
INYHA CHF choss i1l {n [%]) 42 (77 87} 24 {600 15 {41.¢}
NYHA CHF dlass IV in [%)) 61{11.1 61{15.0) 6 {16.6)
Angiotensinconverfing enzyme inhibliors {%) 81.5 550 74.4
Befa blockers (%) ' 314 30.3 233
Diuretics {%)} v 68.5 55.0 75.0
Calcium chonnel blockers {%} - 111 ‘ ©15.2 93
Nitroglycerin {%] : - 66.3 62.4 61.2

angioplasty; NYHA=New York Hearf Association; CHF =congestive hear! failure

D/S=peak diastolic fo peak systolic pressure; CABG=coronary artary bypass graft surgery; PTCA=perculoneous transluming! coronary
/

Table . Mortality: Comparisons Between Groups

Srupy Grour INYHA class) Mograury {96 Comparison Group INYHA Cuass) Moy (%) ? Value
Low D/S rofio il .00 MADIT § {111 8.50 <0.0001
low D/S rafio i1V} 2.1¢ COMPANION {Hi-iv} 12.20 <0.0001
Low D/S ratio v} 1.85 Mid B/S 8-V} 749 <{.0001
Low D/S rotio 1) 1.85 High D/S [V} 8.82 <0.0001
Mid D/S ratio -V} 7.50 High D/S (i1 8.33 NS

NYHA=New York Heart Association; D/S=peck diastolic o peak systolic pressure; MADIT fi=Multicenter Automatic Defibriflator Implaniction
Tridl § study®; COMPANION=Compurison of Medical Therapy, Pacing, and Defibrillafion in Heart Faffure study”; NS=not significant

None of the 127 patients had an LVEF
>40% or <20% (Table I},

Cutcomes
Mortality. In the year following com-
plation of ECP therapy, of the 54 CHF
patients in the Low DS rado group
{average D/S ratio 0.70:1), one class IV
patient (1.85%) died at age 67 of CHF,
Of the 39 CHF patients in the Mid D/S
ratio group {average D/S rado 1.08:1),
three patients {7.69%) died {one class
T and two class IV) at ages 62, 66,
and 75 of CHF, cardiogenic shock, and
sepsis, respectively. Of the 34 CHF
padents in the High D/S ratio group
{average D/S ratio 1.32:1), three class
TV patients (8.82%) died at ages 49, 66,
and 76 of cardiogenic shock, cardio-
genic shock, and sepsis, respectively.
Of the 48 NYHA class II-II CHF
patients in the Low D/S rado group,

none {0%) died in the year follow-
ing BECP cherapy, compared with the
8.5% mortality {adjusted to a l-year
period) reported in the Muldcenter
Automatic Defibrillacor Implantation
Trial II (MADIT )% of an implancable
defibriflator in the mearment of 1232
NYHA class II and 11 CHF potients
{p<0.0001). Of the 48 NYHA class
i[I-1V CHF padents in the Low D/S
ratio group, one (2.1%) died in the
year following ECP therapy, an 82.8%
reduction (p<0.0001} from che 12.2%
1-year, all-cause mortality reported in
the Comparison of Medical Therapy,
Pacing, and Defibrillacion in Heart
Failure {COMPANION]) study® of 595
NYHA class HI-IV CHF patients treat-
ed with a dual chamber pacemaker wich
or without an implantable defibrillacor,

The 1.85% annual mortality in the
54 patients in the Low D/S rado group

was a 75.3% reduction from the one
year mortality of 7.69% in the Mid D/S
ratio group (p<0.001) and a 77.8%
reduction from the 8.82% 1-year mor-
cality in the High D/S ratio group
{p<0.0001).

There was no statisdcal difference
in annual mortality between the Mid
and High D/S ratio groups (Table If).

Ejection Fraction, LVEF was assessed
by echocardiography before and 1 year
after BCP meatment, Of the 53, 36,
and 31 surviving padents in the Low,
Mid, and High D/S ratio groups and
the 123 surviving padients of the group
as a whole, LVEFs improved by 23.0%,
20,1%, 17.5%, and 20.4%, respective-
ly, one year after ECP therapy, from
a mean of 32.6% to 40.1%, 31.3% w
37.5%, 32.6% t0 38.3%, and 32.3% tw
38,9%, respectively {Table IIT).

graductad external covterpulsation In CHF
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Table [, Left Ventricular Ejection Fractions of Surviving Patients

Group Berore ECP {%) Year AFTER ECP (%) CHaNGE {%} P VALUE
tow D78 ratio [n=53} 324272 40.1£26.9 +23.0 <0.05
Mid DS rafio {n=36} 3132116 37.5£27.5 +20.1 NS
| High D/S ratio {n=31} 32.6420.4 38.3214.7 +17.5 NS
ECP=externdl counterpulsation; D/S=pedk diostolic to peak sysiolic pressure; NS=not significant
Table IV, New York Heart Association Congestive Heard Failure Classification of Surviving Patients
Crowe Berore ECP Year Arier ECP CHANGE (%5} P VALUE
tow D/S rafio n=53} 3.021.0 1.9+0.5 -36.6 <0.0001
Mid D/S rafio {n=36} 27213 1.9:0.5 -2¢.6 <0.005
| _High D/S rafio (n=31} 2.7+1.3 1.9:0.5 ~29 & <0.01
ECP=external counterpulsation; D/S=peck diastolic ko peck systolic prassure
Table V. Annual Average Number of AllCouse Hospitel Admissions Per Patient :
Group Year Berore ECP Year Arer ECP CHANGE {%) # VaE
tow D/S ratio {n=54} 2.821.6 . D.35:0.5 -87.5 <0.0001
Mid D/S rofio {n=39) 25414 0.42:0.5 ~83.2 <0.0001
High D/S ratio {n=34} 1.321.7 0.70+0.5 ~46.2 <0.01

ECP=external counterpulsation; D/S=peak dicstolic 1o peck systolic pressure

. NYHA CHF Class. Of the 53 surviv-
ing patients in the Low D/S rado group,
NYHA class improved by an average
of 36.6% from a mean class of 3.0 1.0
pretreatment to a mean class of 1.9£0.5
1year after ECP wreatment (p<Q.0001).
Of the 36 surviving patients in the Mid
D/S ratio group, NYHA class improved
by an average of 29.6% from a mean
class of 2.7+1.3 preweatment © 2
mean class of 1.9+0.5 | vear after ECP
treatment {(p<0.005), Of the 31 sur-
viving patients in the High DS ratio
group, NYHA class improved by an
average of 29.6% from a mean class of
2.7+ 1.3 pretreatment to a mean class
of 1.9+0.5 1 year after ECP treatment
{p<0.01) (Table IV).

Hospitalizations, Of ¢he 54 Low DS
ratio group patients, the average inci-
dence of all-cause hospitalization,
including terminal hospitalizations, was
reduced by §7.5% from a mean admis-
sion rate of 2.8 per patient in the year
before ECP treatment 10 0.35 per patient
in the following year {p<0.0001). Of
the 39 Mid D/S ratio group patients,
the average incidence of all-cause hos-
pitalization, including terminal hospital-
izations, was reduced by 83.2% from a

mean admission rate of 2.5 per patient
in the year before BCP wearment to
042 per patient in the following year
{p<0.0001). Of the 34 High IS ratio
group patients, the average incidence
of all-cause hospitalization, including
terminal hospitalizations, was reduced
by 46.2% from a mean admission rate of
1.3 per padent in the year before ECP
wreatment to 0.7 per patient in the fol-
fowing year {p<0.01) (Table ¥).

As seen in Table IV, the inci-
dence of hospitalization was signifi-
cantly reduced in all NYHA CHF
classes in both the Low DS ratio
and Mid D/S ratio groups in the year
following ECP therapy, compared to
baseline {p<0.0001). However, in the
High D/S ratio group, the change in
NYHA CHF class was not significant
in CHF Class 11 and was less sipnifi-
candy improved in the Class il and IV
CHF padents {p<0.0001).

Sex-Based Differences. While mortal-
ity in the year following ECP therapyin
women was 7.7% {1 of 13) and 14.3%
{1 of 7} in the Low D/S ratio and Mid
D/S ratio groups, respectively, com-
pared o mortality in men of 0.0% (0
of 41) and 6.3% ( 2 of 32}, in the High

DS ratio group, mortality in men was
6.9% (2 of 29) vs. mortality in women
of 0.0% {0 of 5) in the year following
BCP therapy. No assessment of statis-
tical significance was performed due
to the small samples and dispariey in
population sizes. There were no signifi-
cant sex-based differences in LVEFs,
NYHA CHF class, or incidence of
hospital admissions (Table VII).

Discussion

ECP i a noninvasive, nonpharmaco-
fogic therapy thar has been shown to
be of benefit in reducing the number
of anginal episodes, exercisednduced
myocardial ischemia, CCSF dlass, and
incidence of hospitalization in padents
with chronic stable angina,! However,
due 1o concern over the increased pre-
load resulting from ECP and its poten-
tial vo worsen heart failure symproms in
patients with CHF,* pardculaly those
with LVEFs «<40%, data on the use of
ECP in the treatment of patients with
{eft ventricular dysfunction is sparse.

In previous studies, ™ CHF patients
weated with an ECP device (EECP,
Vasomedical, Inc., Westbury, NY)
were shown to be more likely 1o expe-
tience an adverse cardiac event, less
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Table V1. Average Number of AllCause Hospiializations by New York Heart Association [NYHA) Class

HOSPEALZATIONS

Croup NYHA Cuass N Yeak Berore ECP Year Arrer ECP CHANGE {35} P VAWE
Low D/S ratio fl é 1.33 0.17 -88.5 <0.0154

# 42 3.08 0.38 ~87.8 <0.0001

v 13 2.38 0.38 -84.0 <0.0154
Mid D/S rolio i é 1.78 0.11 ~94.4 NS

i 24 2.46 0.46 -81.4 <0.0001

v k4 2.33 0.50 ~78.6 <0.005
High D/S ratio i 13 1.0 0.85 ~-15.0 NS

s 14 0.7% 0.36 ~54.5 <0.01

v 7 2.9 0.9 -£8.9 NS

ECP=external counterpulsation; D/S=peck diasfolic fo peak systolic pressure; NS=not sigaificant .

Table VII. SexBased Differences

Grour AveraGE AGE [ve} Mormury {% [N]} LVEF CHANGE (%) NYHA CHance [%}  HoserauzaBoN CHanGE {%)
Low D/S ratio
Men {n=41} 68.5 0.0 {0 +24.1 ~26.6 -85.5
Women {n=13} 65.2 7.7 {1 +20.8 ~25.8 -87.3
Mid D/S rafio
Men [n=32]) 68.9 6.3 [2) +16.8 ~24.% -80.8
Women {n=7} 749 14.3 {1) +22.2 -34.5 -94.2
High D/S rafio
Men {n=29) 70.7 6.9 (2] +20.2 -32.1 -50.0
Women [n=5} 66.4 0.0 {0 +15.4 ~-33.3 -55.6

\VEF=left ventriculor ejection fraction; NYHA=

New York Heart Assaciation; D/S=peak diasiolic to peck sysfolic pressure

likely to benefit from ECP, have a
higher likelihood of morbidiey and
mortality, and were more likely to
prematurely withdraw from the 35-
hour 7-week ECP treaument regimen.
Exacerbation of CHF symptoms was
the most frequent reason for non-
completion of the ECP regimen.

The present study is the first to
report a significant reduction in all-
cause mortality in NYHA class II-IV
CHF patients in the year following
35 1-hour ECP treatments over a peri-
od of 7 weeks, under a new, graduated
pressure regimen, starting at D/S ratios
as low as 0.1:1. Incremental increases
in pressures and D/S ratios were made
in stages during the 35-hour course of
therapy. The average D/S ratios over
the 35-hour course of ECP therapy
under the new regimen in the Low and
Mid D/S ratio groups were substan-
tially lower than D/S ratios commonly
used in the treatment of angina.

One-year all-cause mortality in the
48 NYHA dass [I-IIl CHF patients

in the Low D/S group was zero, com-
pared with the adjusted annual mor-
tality of 8.5% in the 1232 NYHA class
II-I1I CHF patients of the MADIT 1I
study? of an implantable defibrillator.
One-year all-cause mortality in the
48 NYHA class lII-IV CHF patients
in the Low D/S ratio group was 2.1%,
an 82.8% reduction from the 12.2%
annual all-cause mortality in the 595
NYHA class III-IV CHF patients in
the COMPANION study’ of a dual
chamber pacemaker with or without
an implantable defibrillator.

One-year all-cause mortality of
1.85% in the Low D/S ratio group
{average DfS ratio 0.7:1) was 75.33%
lower than the 1-year all-cause mortal-
ity of 7.50% in the Mid D/S ratio group
{average /S ratio 1.08:1) and 77.8%
less than the 1-year, all-cause moreal-
ity of 8.33% in the High D/S ratio
group {average D/S rado 1.32:1).

While the present study is small
compared wich the very large pop-
ulation of NYHA class [I-IV CHF

patients addressed in the American
Heart Association’s Heart Failure and
Stroke 2002 Statistical Update® the
1.85% 1-year mortality in the Low D/S
ratio group was 90% lower than the
historical 18.8% annual mortality from
CHF reported in the 2002 Statistical
Update, which included NYHA class
I patients, who typically experience
ittle or no mortality.

In addition, at 1 vear, there was a
sipnificant increase from baseline in
mean LVEFs and a significant reduc-
tion from baseline in mean NYHA
CHF class, as well as a significant
reduction in the average incidence of
hospital admissions in the year follow-
ing ECP treatment, compared with
the year before ECP. The Low D/S
ratio group had the greatest increase
in LVEFs, reducdon in CHF dlass, and
decline in hospitalizations. '

Mortality in women in this scudy
{8.0%) was higher than in men
4.9%). However, the population
sizes were small and of disparate sizes

groductsd exderacl counterpulsaion in CHF
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(25 vs. 102). ¥ these mortality rates
are confirmed by a larger study, it may
indicate the need for eatlier and more
agpressive ECP and medical cherapyin
women with CHF.,

The safety of the ECP device used
in this study is demonstrated by chere
having been no adverse events and no
patient withdrawals during or follow-
ing ECP therapy. The lower pressures
emploved to produce the Low DS
ratios increased padent comfort and
made ECP more tolerable. ,

The benefits of ECP in the treat-
ment of CHF noted in this seudy
may be due to a variety of factors. In
addition to the new graduated ECP
regimen’s theoretical potential to train
the heart to accept and eject increas-
ing volumes of blood and, perhaps,
training the ventricles to beat more
synchronously, improvement in endo-
thelial function is believed to result
from increased shear forces® The
release of endogenous growth factors'®
is thought to cause angiogenesis and
increased vascularity of the myocar-
dium. An increase in NO production!?
may potendally be another therapen-
tic effect. Other hypotheses for the
efficacy of ECP include enhancement
of vascular reactivity, neurchomon-

al alteration, stimulation of protein
kinases, and alteration of myocyte
metabolism at the cellular level.

The present study is limited in
that it is a retrospective analysis with
no control group, and the populs-
tion is small. No efforts were made to
maximize the use of neurohormonal
blocking apents before enrollment. In
spite of this, the average utilization of
angiotensin-converting enzyme (ACE)
inhibitors at baseline was 63.8% and
B blockers 30.7% in this study popu-

lation. It is possible that some of the
NYHA class IV patients could not tol- -

erate either of these agents, thus creat-
ing an opportunity to use ECP therapy
as a bridge to initiate and/or up-titrate
the administration of B blockers and
ACE inhibitors, resulting in a reduc-
tion in moreality.

Other caveats to this study include
the variability of subjective assessment
of NYHA class, the variability of thresh-
olds for hospitalization for CHF in dif-
ferent parts of the country, and interob-
server variability of echocardiographic
interpretations of LVEFs (£5%]).

In spite of these limitations, the pres-
ent study clearly demonstrates the sig-
nificant benefits, efficacy, and safecy of
ECP administered at average D/S ratios

of 0.7:1 in the treatment of CHF under
the new graduated pressure regimen.
While addidional dara from prospec-
dve, controlled clinical studies would
be desirable, ethics may preclude ran-
domization of CHF patients to a control
group, in light of the reducdon in mor-
tality demonstrated in this study.

Condusion

ECP, rendered under the new gradu-
ated pressure regimen utilized in his
study at unconventionally low pres-
sures and average D/S ratios of 0.7:1, is
safe and efficacious in the treatment of
CHF and significantly reduces mortal-

" ity, increases LVEFs, improves CHF

functional status, and reduces hospital
admissions over a period of 1 year fol-
lowing completion of ECP therapy. The
use of lower pressure under the new
regimen increases the patient’s abil-
ity to tolerate ECP therapy and could
encourage mote heart failure patients
to be treated, and the reduction in
hospital admittances could significantly
lower the cost of treating CHF.

Ackaowladgment: The invesfigaiors
ocknowledge the voluable support of
Dean MacCarter, MS, PhD, for
analysis and inferprefation of dota.
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Prevalence

e Overall estimated 2004 prevalence of heart
failure (HF) in adults age 20 and older: 5,200,000
(2,600,000 males, 2,600,000 females).

Incidence

« Based on the 44-year follow-up of the NHLBI’s
FHS (Hurst W, The Heart, Arteries and Veins. 10th ed.
New York, NY: McGraw-Hill; 2001)...

— HF incidence approaches 10 per 1,000
population after age 65.

— Seventy-five percent of HF cases have
antecedent hypertension.

Based on 1971-96 data from the NHLBI’s FHS

( Circulation. 2002;1 06:3068-3072)...

— At age 40, the lifetime risk of developing
congestive heart failure (CHF) for both men
and women is one in five.

— At age 40, the lifetime risk of CHF occurring
without antecedent MI is one in nine for men
and one in six for women.

— The lifetime risk doubles for people with blood
pressure greater than 160/90 mm Hg versus those
with blood pressure less than 140/90 mm Hg.

e A community-based cohort study conducted in
Olmsted County, Minnesota, showed that the
incidence of HF (ICD9/428) has not declined
during two decades, but survival after onset has
increased overall, with less improvement among
women and elderly persons. (JAMA. 2004;292:344-350.)

Risk Factors

e Data from the FHS indicate that hypertension is a
very common risk factor for HF and it contributes
to a large proportion of HF cases. (JAMA.
1996;275:1557-1562.)

« A study of the predictors of HF among women with
coronary heart disease found that diabetes was the
strongest risk factor. (Circulation. 2004;110:1424-1430.)

e The prevalence of diabetes is increasing among
older persons with HF, and diabetes is a significant
independent risk factor for death in these
individuals. Mayo Clinic researchers found that the
odds of having diabetes for those first diagnosed
with HF in 1999 was nearly four times higher than
those diagnosed 20 years earlier. (N Engl J Med
2006;355:251-259.)

Heart Disease and Stroke Statistics — 2007 Update, American Heart Association

Heart Failure

(ICD/9 428) (ICD/10 150)

Mortality
e Heart failure, estimated 2004 mortality—57,700.
» Based on the 44-year follow-up of the NHLBI’s FHS...

— Eighty percent of men and 70 percent of women
under age 65 who have HF will die within eight years.

— After HF is diagnosed, survival is poorer in men
than in women, but fewer than 15 percent of women
survive more than eight to 12 years. The one-year
mortality rate is high, with one in five dying.

— In people diagnosed with HF, sudden cardiac
death occurs at six to nine times the rate of the
general population.

e From 1994-2004, deaths from HF increased 28
percent. In the same time period, the death rate
declined 2.0 percent. (NCHS and NHLBI)

¢ The 2004 overall death rate for HF was 19.1.
Death rates were 20.3 for white males, 22.9 for
black males, 18.3 for white females and 19.0 for
black females. (NCHS and NHLBI)

Hospital Discharges

» Hospital discharges for HF rose from 399,000 in 1979

to 1,099,000 in 2004, an increase of 175 percent.
(NHDS, NCHS and NHLBI)

Cost

e The estimated direct and indirect cost of HF in the
United States for 2007 is $33.2 billion.
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The clinical effects of early application of external pressure circulatory
assistance (EPCA) in acute myocardial infarction were evaluated in a
prospective, randomized trial involving 258 patients in 25 institutions. All
patients had mild left ventricular failure and received circulatory assis-
tance within the first 24 hours after the onset of symptoms. There were
no significant differences between the treatment and control groups,

-consisting of 142 patients and 116 patients, respectively, with regard to

age, sex, race, previous cardiac history, electrocardiographic location
of myocardial infarction, Norris prognostic index, admission heart rate,
blood pressure and chest roentgenogram, and time from onset of symp-
toms to hospital admission. There were also no differences between the
treatment and control grouﬁs with regard to antiarrhythmic, positive in-
otropic, diuretic and vasodilator therapy. Hospital mortality was signifi-
cantly decreased, compared with that of control patients, in the group
receiving 4 or more hours of external pressure circulatory assistance
within the first 24 hours after admission (mortality rate 6.5 percent [7 of
108] in treatment group versus 14.7 percent[17 of 116]in control group,
p <0.05). Circulatory assistance for 3 or more hours was also associated
with a lower mortality rate in the subgroup (patients 46 or more years old)
to which mortality in this study was confined (mortality rate 8.3 percent
[9 of 109] in the treatment group versus 17.5 percent [17 of 97] in the
control group, p < 0.05). For the combined group of patients with 3 or more
and 4 or more hours of treatment, circulatory assistance was associated
with significant lessening (p <0.05 to <0.01) of morbidity as manifested
by recurrent chest pain, progression of cardiac failure, occurrence of
ventricular fibrillation, change in heart size and clinical cardiac functional
status at discharge. These data support further application and investi-
gation of external pressure circulatory assistance in myocardial infarc-
tion,

As a result of advances in the management of cardiac arrhythmias in
coronary care units, the major cause of mortality in patients hospitalized
with acute myocardial infarction is cardiac pump dysfunction, mani-
fested by severe left ventricular failure or cardiogenic shock.! This
complication is directly related to loss of a critical mass of myocardium
that is usually extensive, commonly involving 40 percent or more of the
left ventricle.2 Recent experimental and clinical studies56 of myocardial
infarction have demonstrated that therapeutic interventions that fa-
vorably alter the balance between myocardial oxygen supply and demand
can reduce ischemic cardiac injury and limit infarct size. This approach
thus has the potential of improving prognosis in acute myocardial in-
farction by preserving cardiac tissue and averting complications, such
as pump failure, that are related to extent of myocardial damage.
Improvement in the relation between myocardial oxygen supply and
demand can be achieved by increasing availability of oxygen or reducing
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EXTERNAL PRESSURE COUNTERPULSATION IN MYOCARDIAL INFARCTION—AMSTERDAM ET AL.

its requirement. Mechanical circulatory assistance
elevates myocardial oxygen delivery by augmentation
of arterial diastolic pressure, a major determinant of
coronary blood flow, which assumes special importance
in the maintenance of myocardial perfusion in the
presence of obstructive narrowing of the coronary ar-
teries.” Diastolic pressure augmentation can be effected
by invasive techniques such as intraaortic balloon
counterpulsation®-14 or noninvasive external counter-
pulsation.89:1516 The latter approach has the advan-
tages of wide applicability, ease of implementation and
lack of associated trauma. Early intervention with
mechanical circulatory assistance prior to the onset of
severe cardiac dysfunction has been suggested?®-12 and
recently applied!4 as a potential means of preserving
myocardium, averting pump failure and reducing
mortality in acute myocardial infarction. This report

presents the results of a multicenter trial to evaluate the:

clinical effects of external pressure circulatory assist by
a mechanical device (Cardiassist® External Counter-
pulsation System, Cardiassist Corporation, Hoffman
Estates, Illinois) in patients with acute myocardial in-
farction complicated by mild left ventricular failure
(Killip class IT).17

Methods

Patients: Twenty-five cooperating institutions participated
in the study, which was carried out over a 15 month period.
The population evaluated consisted of 258 patients with acute
myocardial infarction. The mean number of patients per in-
stitution was 9, and the range was one (two institutions) to 26
(one institution) patients per institution.

Diagnosis of myocardial infarction was by two of the three
following criteria: classic history, characteristic electrocar-
diographic evolutionary changesand typical serum enzyme
alterations. All patients fulfilled the following criteria, in
addition to acute myocardial infarction, for admission to the
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FIGURE 1. Top panel, actual external pressure applied during coun-
terpulsation. Middle panel, electrocardiogram (ECG). Bottom panel,
finger pulse waveform recorded from finger plethysmography depicting
relative changes (uncalibrated). Data are recorded with patient in the
external pressure circulatory assistance (EPCA) device before (a) and
during (b) augmentation of diastolic pressure. The delays in transmission
of central arterial pressure to the limbs and in transmission of peripheral
externally applied pressure centrally account for the temporal relations
between applied pressure and the finger pulse waveform. The water
required to fill the leg unit accounts for the external pressure before
activation of external pressure (a) and during the inactive phase of
counterpulsation (b).

study: mild left ventricular failure (Killip class II),17 mani-
fested by pulmonary rales over less than 50 percent of the lung
fields; entrance into the study within 19 hours of onset of
symptoms (with the goal of completion of at least 4 hours of
circulatory assistance within the first 24 hours of myocardial
infarction); absence of history of previously treated cardiac
failure; and absence of clinical evidence of peripheral vascular
disease and aortic valve insufficiency. All patients gave in-
formed consent for entrance into the study. Allocation of
patients to treatment and control groups was by random as-
signment as described in the Appendix.

Evaluation of left ventricular function: Left ventricular
functional status on admission and during the subsequent
hospital course was classified by clinical and roentgenographic
criteria. Clinical classification was made according to the
following criterial”: class I, absence of clinical complications,
clear lung fields; class I, rales over less than 50 percent of the
lung fields; class III, pulmonary edema with rales over 50
percent or more of the lung fields; and class IV, shock mani-
fested by criteria for class III plus a systolic blood pressure of
less than 90 mm Hg with signs of inadequate peripheral organ
perfusion (diaphoresis, cyanosis, oliguria, altered mental
status). Chest roentgenograms were interpreted and classified
by a radiologist without knowledge of clinical classification:
class I, normal lung fields; class I, redistribution of pulmonary
blood flow to the upper lung fields and mild hilar congestion;
class I1I, criteria for class II plus marked increase in promi-
nence of pulmonary vessels of the outer lung fields; and class
IV, criteria for class ITI plus presence of pleural effusion, and
hilar congestion or cardiomegaly, or both.

Roentgenographic determination of heart size was per-
formed on admission and on the day of, or 1 day before dis-
charge. This evaluation!® was based on the extent to which the
transverse cardiac diameter exceeded that resulting in a car-
diothoracic ratio of 0.5: normal, transverse cardiac diameter
of up to 1.0 cm in excess of the latter criterion; questionable
cardiac enlargement, increase in transverse cardiac diameter
of more than 1.0 to 1.5 cm in excess of this criterion; definite
cardiac enlargement, increase in transverse cardiac diameter
of more than 1.5 cm in excess of this criterion. This analysis
was included in the evaluation midway through the study and
was therefore available in some patients.

External pressure circulatory assistance: Circulatory
assistance was administered to the treatment group only. Each
hour of treatment consisted of 50 minutes of circulatory as-
sistance and 10 minutes of rest. There were no restrictions on
any other available forms of therapy for patients in either the
treatment or the control group.

Total N®
PATIENTS
258
EPCA Contrpl
142 e
>3hr.EPCA| [<3hr. EPCA
124 18
>4hr. EPCA

108

FIGURE 2. Number of patients in the control group and the groups with
external pressure circulatory assistance. The number of hours indicates
the total time of circulatory assistance in the first 24 hours after the
onset of symptoms of myocardial infarction.
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External pressure circulatory assistance was administered
by a device that encloses the lower limbs from thigh to ankle
in a hydraulically activated leg unit. External counterpulsa-
tion was delivered through the controlled application of pos-
clude a negative pressure phase. The timing, magnitude and
duration of external pressure were each regulated to produce
the desired diastolic augmentation. Diastolic augmentation
was assessed by indirect recording of finger pulse waveform
by a volume-sensing finger plethysmograph, with which each
device is equipped (Fig. 1). Counterpulsation was effected by
synchronization of mechanical activation with the electro-
cardiogram to produce positive pressure during diastole. The
technique was applied to achieve maximal diastolic aug-
mentation, which resulted in elevation of peak pressure during
diastole to levels approximating systolic pressure (Fig. 1).
External pressures ranged up to 250 mm Hg for a duration of
up to 250 ms to produce satisfactory diastolic augmentation.
The maximal duration of 250 ms was selected because prior
experience indicated it to be the maximum necessary to pro-
duce the desired effect over a wide range of heart rates. .

Evaluation of data: All data were recorded and maintained
in individual patient books at each institution. A copy of the
completed data record was forwarded to a central office where
it was reviewed and evaluated by the project steering com-
mittee, consisting of the authors. All data were evaluated
without knowledge of whether the patients were in the
treatment or the control group.

Statistical analysis was performed by application of the
chi square test to categorized variables and Student’s two-
tailed ¢ test to continuous variables.

Results

Duration of treatment: Two hundred fifty-eight
patients fulfilled the study criteria; 116 of the patients

TABLE |

Mortality Rate in Control Group and Patients Treated With
External Pressure Circulatory Assistance (EPCA)

Treat-
Control  ment
Total  Group Group p

All treated patients* vs.
control group

Patients (n) 258 116 142
Deaths (n) 29 17 12
Mortality rate (%) 14.7 8.4 NS

Patients with =3 h
EPCA in first 24 h
vs. control group

Patients (n) 240 116 124
Deaths (n) 26 17 9
Mortality rate (%) 147 7.3 NS

Patients = 46 yr with =3
hEPCA in first24 h
vs. control group

Patients (n) 206 97 109
Deaths (n) 26 17 9
Mortality (%) 17.5 8.3 <0.05

Patients with =4 h EPCA
in first 24 h vs. control
group

Patients (n) 2%2 1 }g 10?
Deaths (n
Mortalitg(/ () %) 147 6.5 <0.05

* Includes 18 patients who received less than 3 hours of external
pressure circulatory assistance within the first 24 hours after onset of
myocardial infarction. NS = not significant; p = probability.

constituted the control group and 142 the treatment
group. Of the latter patients, 108 received 4 or more
hours of external pressure circulatory assistance (mean
5.0 hours, maximum 8.1 hours) completed within the
first 24 hours after the onset of symptoms of myocardial
infarction and 124 received the assistance for 3 or more
hours (mean 4.7 hours, maximum 8.1 hours) within the
first 24 hours (Fig. 2). Eighteen patients in the treat-
ment group received less than 3 hours of treatment in
the first 24 hours.

Time from onset of symptoms to completion of
treatment: This interval was determined for the group
receiving 4 or more hours of treatment. Completion of
4 or more hours of external pressure circulatory assis-
tance was achieved within 12 hours of onset of symp-
toms ih 31 patients (29 percent), within 18 hours in 45
patients (42 percent) and within 24 hours in 32 patients
(29 percent). Therefore, treatment was completed
within 18 hours of onset of symptoms in 71 percent of

patients. L .
Hospital mortality: Mortality did not differ signif-

icantly (p >0.05) from that of the control group for the
total group of 142 patients who received external pres-
sure circulatory assistance and for the group that re-
ceived 3 or more hours of assistance in the first 24 hours
(Table I); However, mortality was significantly less than
that of the control group for those patients aged 46 or
more years (the population in this study in which mor-
tality occurred) who received 3 or more hours of circu-
latory assistance in the first 24 hours (8.3 versus 17.5
percent, p <0.05) and for the entire group that received
4 or more hours of assistance in the first 24 hours (6.5
versus 14.7 percent, p <0.05) (Table I). In addition,
mortality from cardiac pump failure alone was signifi-
cantly less than in the control patients for both the en-
tire group that received 3 or more hours of circulatory
assistance (5.7 versus 13.8 percent, p <0.04) and the
group that received 4 or more hours of treatment (4.6
versus 13.8 percent, p <0.02) (Table II). There were no
significant differences in proportion of deaths due to

" primary cardiac arrhythmias in the treated and control

patients.

Specific subgroups of patients considered to be at
increased risk were analyzed in regard to the effects of
external pressure circulatory assistance on mortality.
These subgroups consisted of patients with transmural
myocardial infarction, anterior infarction, and a Norris
index!® greater than 6. (The Norris index is described
in the Appendix.) For these analyses, the treatment

TABLE Il
Mortality Rate in Control and Patient Groups
Patients Patients
Cause of Control  With =3 h With 24 h
Death Group EPCA p EPCA p

Pump failure 13.8% 5.7% <0.04* 4.6% <0.02*
(16/116)  (7/124) (5/108)

Arrhythmia 0.9% 1.6% NS* 1.9% NS
(17116)  (2/124) (2/108)

* Compared with control group. Abbreviations as in Table I.
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TABLE il
Comparison of Clinical Data on Admission of Control Group and Patients Aged 46 or More Years Treated With 3 or More
Hours of External Pressure Circulatory Assistance

Age (yr) Sex Race Cardiac History ECG Location of Ml
Group <50 50-59 60-69 =70 M F w NonW AP Mt Both Neither Ant Inf  Nontrans
Control
n 9 41 35 12 78 19 82 14 _ 25 10 22 40 56 35 6
% (9.3) (42.3) (36.1) (12.4) (80.4) (19.6) (85.4) (14.6) (25.8) (10.3) (22.7) (41.2) (57.7) (36.1) (6.2)
Treatment
n 13 50 32 14 94 15 96 1 26 8 20 55 54 45 10
% (11.9) (45.9) (29.4) (12.8) (86.2) (13.8) (89.7) (10.3) (23.8) (7.3) (18.4) (50.5) (49.5) (41.3) 9.2)
p >0.2 >0.2 >0.3 >0.5 >0.2
HR (beats/min) Systolic BP (mm Hg) Radiographic Class Norris index!?
Group Z60 80-79 80-99 =100 <100 100-109 110-119 120-129 =130 1 ] ] IV V 4<6 6-<8 28
Control
n 7 32 33 22 6 8 14 13 56 17 67 2 3 4 26 36 31
% (7.4) (34.0) (35.1) (23.4) (6.2) (8.2) (14.4) (13.4) (57.7) (19.1) (75.3) (2.2) (3.4) (4.1) (26.8) (37.1) (32.0)
Treatment :
n 30 41 29 6 8 12 16 67 23 71 9 1 5 33 46 25
% (5.7) (28.3) (38.7) (27.4) (6.5) (7.3) (11.0) (14.7) (61.5) (22.1) (68.3) (8.6) (1.0) (4.6) (30.3) (42.2) (22.9)
p >0.7 >0.9 >0.1 >0.5

Ant = anterior; AP = angina pectoris; BP = blood pressure; ECG = electrocardiographic; HR = heart rate; Inf = inferior; Mi = myocardial infarction;

NonW = nonwhite; Nontrans = nontransmural; p = probability; W = white.

group consisted of patients receiving 3 or more hours of
circulatory assistance. Mortality in treated patients with
transmural myocardial infarction was 7.1 percent (8 of
113) compared with 15.4 percent (17 of 110) in the
control group (p <0.05). Although mortality tended to
be lower in the treatment group with anterior infarction
(8.5 percent, 5 of 59) than in the control group (16.4
percent, 11 of 67), this difference was not significant (p
>0.05). In patients with a Norris index greater than 6,
the treated group had a significantly lower mortality
rate, 9.6 percent (7 of 73) versus 22.7 percent (17 of 75),
(p <0.04).

Clinical characteristics and time from onset of
symptoms to admission (Tables III, IV and V): There
were no significant differences on admission with re-

TABLE IV

spect to the broad set of clinical characteristics assessed
between the control group and the subgroup of patients
aged 46 or more years with 3 or more hours of treatment,
the entire group with 3 or more hours of treatment, or
the entire group with 4 or more hours of treatment. In
addition, the mean time from onset of symptoms to
admission to the coronary care unit was similar in the
treatment and control groups: 6.9 versus 7.2 hours (p
>0.05).

Cardiac complications: Morbidity, as defined by
several cardiac complications, was significantly less in
each of the total treatment groups completing 3 or 4 or
more hours of external pressure circulatory assistance,
respectively, within the first 24 hours after onset of
symptoms of myocardial infarction than in the control

Comparison of Clinical Data on Admission of Control Group and All Patients Treated With 3 or More Hours of External

Pressure Circulatory Assistance

Age (yr) Sex Race Cardiac History ECG Location of Ml
Group <50 50-59 60-69 =70 M F W NonW AP Mi  Both Neither Ant Inf Nontrans
Control
n 28 41 35 12 94 22 99 16 29 11 24 52 67 43 6
% (24.1) (35.3) (30.2) (10.3) (81.0) (19.0) (86.1) (13.9) (25.0) (9.5) (20.7) (44.8) (57.8) (37.1) (5.2)
Treatment
n 28 50 32 14 107 17 106 16 29 9 23 63 59 54 11
% (22.6) (40.3) (25.8) (11.3)  (86.3) (13.7)  (86.9) (13.1) (23.4) (7.3) (18.5) (50.8) (47.6) (43.5) (8.9)
p >0.3 >0.2 >0.8 >0.7 >0.2
HR (beats/min) Systolic BP (mm Hg) Radiographic Class Norris Index'?
Group <60 60-79 80-99 =100 <100 100-109 110-119 120-129 =130 1 ] ] v <4 4-<6 6-<8 =8
Control
n 7 40 41 25 6 9 19 17 65 21 78 5 3 7 34 43 32
T % (6.2) (35.4) (36.3) (22.1) (5.2) (7.8) (16.4) (14.7) (56.0)  (19.6) (72.9) (4.7) (2.8) (6.0) (29.3) (37.1) (27.6)
reatment .
n 8 36 43 34 6 10 13 18 77 28 80 10 1 8 43 47 26
% (6.6) (29.8) (25.5) (28.1) (4.8) -(8:1) ~(10.5)  (14.5)~ (62.1)  (23.5) (67.2) (8.4) (0.18) (6.4) (34.7) (37.9) (21.0)
p >0.6 >0.7 >0.3 >0.5

Abbreviations as in Table Iil.
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TABLE V

Comparison of Clinical Data on Admission of Control Group and Patients Treated With 4 or More Hours of External Pressure

Circulatory Assistance

Age {yr) Sex Race Cardiac History ECG Location Of Ml

Group <50 50-5960-69 =70 M F w NonW AP M! Both Neither Ant Inf  Nontrans
Control

n 28 41 35 12 94 22 99 16 29 24 52 67- 43 6

% (24.1) (35.3) (30.2) (10.3) (81.0) (19.0) (86.1) (13.9) (25.0) (9.5) (20.7) (44.8) (57.8) (37.1) (5.2)
Treatment

rena o 22 44 31 94 14 92 14 27 7 17 57 48 50 10

% (20.4) (40.7) (28.7) (10.2) (87.0) (13.0) (86.8) (13.2) (25.0) (6.5) (15.7) (52.8) (44.4) (46.3) (8.3)
p >0.2 >0.8 >0.8 >0.5 >0.1

HR (beats/min) Systolic BP (mm Hg) Radiographic Class Norris Index??
100- 110- 120-

Group <60 60-7980-99 =100 <100 109 119 129 =130 | ] m IV~ <4 4-<66-<8 =8
Control

n 7 40 41 25 6 9 19 17 65 21 78 5 3 7 34 43 32

% (6.2) (35.4) (36.3) (22.1) (5.2) (7.8) (16.4) (14.7) (56.0) (19.6) (72.9) (4.7) (2.8) (6.0) (29.3) (37.0) (27.6)
Treatment

I'?'.a 6 34 39 26 4 8 13 16 67 22 71 9 1 5 38 43 22

% (5.7) (32.4) (37.1) (24.8) (3.7) (7.4) (12.0) (14.8) (62.0) (21.4) (68.9) (8.7) (1.0) (4.6) (35.2) (39.8) (20.4)
p >0.9 >0.8 >0.4 >0.5

Abbreviations as in Table lll.

group (Table VI). Data regarding change in roentgen-
ographically determined heart size were available for
57 percent (138 patients) of the study group because of
inclusion of this factor after initiation of the study.

Other medical treatment: Analysis of pharmaco-
logic therapy during the first 5 days of hospitalization
demonstrated no significant differences (p >0.05) be-
tween the groups receiving treatment (3 or more hours
of treatment, age 46 or more years; total group with 3 or
more hours of treatment and total group with 4 or more
hours of treatment) and the control group with respect
to proportion of patients receiving antiarrhythmic
drugs, diuretic agents, digitalis, vasodilator drugs and
propranolol and no differences with regard to analgesic
or sedative therapy during the interval from 12 hours
after admission through day 5. There was no relation
between vasodilator therapy and the clinical outcome
in either group. Data were not available for comparative
analysis of therapy after day 5.

Complications of external pressure circulatory
assistance: There were no complications directly at-
tributable to this procedure. Discomfort of the lower
limbs was a common complaint and some patients

complained of a distressing feeling of confinement when
in the device, but there was no injury or evidence of
trauma from the procedure. Pulmonary embolism,
which proved fatal, occurred in one patient in the
treatment group, and in none of the control group.

Discussion

Validity of study: This trial of application of exter-
nal pressure circulatory assistance during the first 24
hours after the onset of symptoms of myocardial in-
farction was associated with a reduction in hospital
mortality and morbidity in certain large groups of pa-
tients with acute myocardial infarction complicated by
mild cardiac failure. Several aspects of this study sup-
port a relation between this treatment and the favorable
clinical outcome in the treated patients. The trial was
controlled by application of randomization in the se-
lection of the study groups. This method provides sev-
eral important advantages in the design of a clinical trial
and contributes considerably to the significance of the
results.?® Randomization affords an unbiased means of
selecting the treatment and control groups and is the
most practical approach to eliminating or reducing

TABLE VI
Morbidity in Control Group and Groups Treated With External Pressure Circulatory Assistance (EPCA)
23 hEPCA Control 24 hEPCA Control
n % n % p n % n % p
Recurrent chest pain (12 h to § days) 49/124 395 68/116 58.6 <0.01 44/108 40.7 68/116 58.6 <0.01
 Progression of CHF (to class Il or IV) 8/122 6.6 17/115 14/8 <0.04 6/106 57 17/115 148 <0.03
Ventricular fibrillation 1/115 0.9 7/99 7.1 <0.02 17101 1.0 7/99 7.1 0.04
Change in heart size <0.05
Increase 3/74 4.0 6/63 9.5 2/64 3.1 6/63 9.5
Decrease 32/74 43.2 15/63 23.8 29/64 453 15/63  23.8
No change 39/74 52,7 42/63 66.7 33/64 51.6 42/63 66.7
Discharged class | 106/120 88.3 88/115 76.5 <0.02 92/104 885 88/115 76.5 <0.03
CHF = cardiac heart failure; p = probability.
Hi-T1
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systematic differences in their characteristics. Further,
this method is the most reliable means of limiting not
only apparent bias in selection of study populations, but
also those inapparent factors that could affect the out-
come of an investigation of a therapeutic intervention.
Adequacy of randomization of our patients was assessed
by comparative statistical analysis of multiple risk
factors related to prognosis in acute myocardial in-
farction. The results of the analyses are consistent with
appropriate randomization, as reflected by comparable
prevalence of these risk factors in the treatment and
control groups on entry (Tables III to V).

With respect to the unequal number of patients per
institution, we considered it mandatory to include all
patients in this prospective trial in the analysis of data.
Interestingly, the results of external pressure circulatory
assistance were more favorable in institutions that
contributed a higher number of patients than in those
with fewer patients entered in the study. These differ-
ences were not significant however.

The validity of this study was supported by rigorous
implementation of the protocol, randomization pro-

. cedure, data acquisition and analytic methods. All
patients included and excluded were reviewed and
categorized at several levels of the investigation, as in-
dicated in the Appendix, and all exclusions are ac-
counted for. Of further importance is the representative
nature of the control group in this study, in terms of
hospital mortality among patients with Killip class II
infarction!?, indicating that the observed differences
in outcome between the treatment and control patients
cannot be attributed to an atypically high mortality rate
in the latter.

Role of duration of therapy in reducing mertal-
ity: The beneficial clinical effects of external pressure
circulatory assistance were closely related to the dura-
tion of this therapy administered in the 24 hours after
the clinical onset of acute myocardial infarction. Thus,
whereas evidence of benefit in patients receiving less
than 8 hours of treatment was lacking, morbidity related
to infarction was reduced in the groups receiving 3 or
more or 4 or more hours of treatment (Table VI).
Moreover, mortality in relation to that of the control
patients was reduced in only a specific subgroup of the
patients treated for 3 or more hours, those aged 46 or
more years, whereas it was decreased in the entire group
treated for 4 or more hours (Table I). These findings
demonstrate enhanced clinical benefit with greater
duration of external pressure circulatory assistance,
suggesting a direct relation of this therapeutic inter-
vention to the differences in outcome in the treated and
control patients. Although mortality in the treated and
control patients differed significantly only in the two
aforementioned groups, outcome was consistently fa-
vorable in all treated groups (Table I). Mortality related
to cardiac pump failure alone was significantly less in
the patients treated for 3 or more hours and those
treated for 4 or more hours than in the control group
(Table IT). In this regard, it is reasonable that a bene-
ficial effect on survival obtained from therapy with the
potential to limit infarct size might be more directly

reflected by a decrease in mortality due to pump failure
than by a reduction in overall mortality.

Role of infarct size and pump failure: The most
critical factor determining the clinical course of patients
hospitalized with acute myocardial infarction is infarct
size, because cardiac pump failure, the major cause of
mortality in this setting, is the result of extensive cardiac
damage.?¢ The potential for limitation of infarct size
has been demonstrated by interventions that improve
the balance between myocardial oxygen supply and
demand by decreasing oxygen consumption or in-
creasing supply.>® Mechanical augmentation of dia-
stolic pressure has been utilized to achieve the latter
effect.® In this regard, it has been suggested that me-
chanical circulatory assistance may have an important
role in early application to control myocardial damage
before hypotension and severe cardiac pump failure
develop.19-12 This concept has recently been applied
with resultant evidence of limitation of myocardial in-

.jury in the subgroup of patients with anterior myocar-

dial infarction and residual patency of the left anterior
descending coronary artery.!* External pressure cir-
culatory assistance may provide a noninvasive means
to achieve this effect.

Experimental data have demonstrated that therapy
to limit ischemic myocardial injury is significantly in-
fluenced by the timing of the intervention after the
onset of infarction. Thus, hyaluronidase has been as-
sociated with evidence of limitation of myocardial
damage after experimental canine infarction when the
agent was administered within 6 hours after coronary
occlusion, whereas it had no demonstrable effect when
given at 9 hours.?! The beneficial clinical effects of ex-
ternal pressure counterpulsation in our patients were
associated with application of treatment at a later time
than that suggested as necessary by the aforementioned
study. This discrepancy can be related at least in part
to factors such as the inconsistency between the ex-
perimental model of myocardial infarction and the
clinical entity and the multiplicity of factors that de-
termine infarct size in man, such as the specific coronary
artery involved and the site of obstruction, the presence
or absence of collateral vessels and the state of myo-
cardial oxygen demand. Nevertheless, the importance
of early intervention in myocardial infarction to impede
progressive ischemic damage is clear and it is noted that
more than two thirds of our patients did complete
treatment within 18 hours of the onset of symptoms.

Enhancement of myocardial perfusion: role of
augmentation of diastolic blood pressure: Previous
studies have suggested that external pressure coun-
terpulsation may be beneficial in ischemic heart disease
by improving myocardial perfusion. This improvement
could involve an increase in total coronary blood flow
or a favorable redistribution of myocardial blood flow.
As indicated indirectly in this study and by previous
direct measurements of intraarterial pressure,15:16 ex-
ternal pressure counterpulsation produces considerable
augmentation of diastolic blood pressure, a critical de-
terminant of coronary blood flow, of particular impor-
tance in the presence of obstructive coronary artery

iti-1¢
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disease. Diastolic pressure augmentation possesses the
major advantage of increasing arterial pressure during
the period of minimal left ventricular intramural pres-
sure, thereby producing a maximum gradient for coro-
nary perfusion. Enhancement of myocardial perfusion
by this procedure has been suggested by studies of the
technique in experimental and clinical infarction
demonstrating improvement in cardiac metabolism and
efficiency,22-2% a reduction in S-T segment injury pat-
tern26 and augmentation of regional contractile func-
tion.2” The effect on total coronary blood flow has been
inconsistent16:21.22 glthough experimental studies
suggest that external pressure counterpulsation may
increase coronary collateral flow to ischemic myocar-
dium.28:29

Complications of external pressure counter-
pulsation: Complications were limited to discomfort
of the legs, which in a few patients may preclude this
therapy. However, no local trauma or lesions were evi-
dent. One patient in the treatment group had a fatal
pulmonary embolism. Although dislodging of thrombi
in leg veins is a theoretic hazard with this procedure, we
did not find an increased incidence of this complication
with this approach.

Implications: The early results of external pressure
counterpulsation in this multicenter trial of patients
with acute myocardial infarction and mild (class II)
cardiac failure are encouraging and support further
application and evaluation of this approach in other
subgroups of patients with acute myocardial infarction
and other forms of ischemic heart disease. Further ob-
jective assessment of the effects of this treatment on
myocardial ischemia and infarct size with current
methods is also warranted.
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* APPENDIX

Randomization procedure: All patients were assigned to
the treatment or control groups by random allocation made
at a central, independent coordinating center. To promote
representative distribution of patients in the treatment and
control groups at all institutions, a separate set of random
tables was prepared for each institution and was utilized ex-
clusively for its patients throughout the study. On presenta-
tion of a patient, assignment to either the control or treatment
group was obtained by direct telephone call to the coordi-
nating center, which was available on a 24-hour basis.

Exclusion of ineligible patients: The 258 patients who
met the study criteria were obtained from a total group of 326
patients on whom randomization and admission to the pro-
tocol were requested. Of this initial total, 68 patients (39 of
181 [21.5 percent] from the treatment group and 29 of 145
[20.0 percent] from the control group) were ineligible on the
basis of study criteria and were therefore excluded. The in-
eligible group included 39 patients who did not fulfill the
criteria for acute myocardial infarction, 10 patients who did
not fulfill criteria for clinical class II status, 13 patients who
were not admitted within the prescribed time limit, 3 patients
with insufficient data and 3 patients who were excluded be-

 cause of a noncardiac death. Exclusion of 40 of these patients

was made by the principal investigator at each institution. The
remaining 28 patients were excluded by decision of the
steering committee because of absence of criteria for diagnosis
of myocardial infarction (10 patients), nonfulfillment of the
time requirements for admission (13 patients) and noncardiac
death (3 patients [2 in.the treatment and 1 in the control
group]). In addition to the evaluation of all patients excluded
from the study by the institutional principal investigator and
the steering committee, a review and confirmation of the va-
lidity of exclusion was made by a physician unassociated with
the study.

Mortality in the ineligible patients: Analysis of mortality
in the 68 patients ineligible for inclusion in the study revealed
eight deaths in the 39 patients who had been allocated to the
treatment group and three deaths in the 29 patients assigned
to the control group. Four of the eight deaths in the treatment
group were in patients who, although randomized to this
group, did not receive external pressure circulatory assistance
because of their early exclusion by the respective institutional
investigators on the basis of failure to meet inclusion criteria.
The specific reasons for exclusion of the nonsurvivors were:
absence of myocardial infarction (treatment group, two pa-
tients), failure to fulfill clinical class II criteria (treatment
group, three; control group, one); failure to meet time re-
quirements for entry (treatment group, one; control group,
one) and noncardiac death (treatment group, two; control
group, one). Exclusion of five of the nonsurvivors, three from
the treatment group and two from the control group, was
made by the steering committee on the basis of failure to meet
the time requirements for entry (treatment group, one patient;
control group, one patient) and noncardiac death (treatment
group, two; control group, one). The remaining six nonsurvi-
vors were excluded by the respective institutional investiga-
tors because of absence of myocardial infarction (treatment
zroup, two) and failure to fulfill class II criteria (treatment
group, three; control group, one).

Norris index: The Norris index!? is a prognostic index that
provides a probability level for hospital mortality in patients
with acute myocardial infarction on the basis of six readily
measurable clinical factors on admission: (1) age, (2) electro-
cardiographic location of infarction, (3) systolic blood pres-
sure, (4) heart size, (5) lung fields on roentgenography, and
(6) history of myocardial ischemia. Each factor is assigned a
relative weight according to the specific data, the sum of the
weights equaling the index score. Mortality associated with
a score of 6 to 7 is 22 percent.

References

1. Amsterdam EA, DeMaria AN, Hughes JL, et al. Myocardial in-
tarction shock: mechanisms and management. In: Mason DT, ed.
Congestive Heart Failure. New York: Yorke Medical Books, 1976:
365-96.

2. Hanarayan C, Bennett MA, Pentecoste BC, Brewer DB. Quan-

titative study of infarcted myocardium in cardiogenic shock. Br
Heart J 1970;32:728-32.

3. Page DL, Caulfield JB, Kastor JA, DeSanctis RW, Sanders CA.
Myocardial changes associated with cardiogenic shock. N Engl
J Med 1971;285:133-7.

-7

February 1980 The American Journal of CARDIOLOGY Volume 45 355



EXTERNAL PRESSURE COUNTERPULSATION IN MYOCARDIAL INFARCTION—AMSTERDAM ET AL.

10.

11.

12,

13.

14.

15.

16.

356

. Alonso DR, Scheidt S, Post M, Killip T. Pathophysiology of car-

diogenic shock. Quantitation of myocardial necrosis. Clinical,
pathologic and electrocardiographic correlations. Circulation
1973;48:588-96.

. Maroko PR, Braunwald E. Modification of myocardial infarction

size after coronary occlusion. Ann Intern Med 1973;79:720-33.

. Braunwald E, Maroko PR. The reduction of infarct size—an idea

whose time (for testing) has’come. Circulation 1974;50:206-9.

. Berne RM. Regulation of coronary blood fiow. Physiol Rev

1964;44:1-29.

. Soroff HS, Giron F, Ruiz V, Birtwell WC, Hirsch LJ, Deterling RA.

Physiologic support of heart action. N Engl J Med 1969;280:
693-704.

. Sanders CA, Buckley MJ, Leinbach RC, Mundth ED, Austen WG.

Mechanical circulatory assistance. Current status and experience
with combining circulatory assistance, emergency coronary an-
giography, and acute myocardial revascularization. Circulation
1972;45:1292-313.

Mueller H, Ayres SM, Conklin EF, et al. The effects of intra-aortic
counterpulsation on cardiac performance and metabolism in shock
associated with acute myocardiat infarction. J Clin Invest 1971;
50:1885-900.

Maroko PR, Bernstein EF, Libby P, DeLaria GA, Covell JW,
Braunwald E. Effects of intraaortic balloon counterpulsation on
the severity of myocardial ischemic injury following acute coronary
occlusion. Circulation 1972;45:1150-9.

Scheidt S, Wilner G, Mueller H, et al. Intra-aortic balloon coun-
terpulsation in cardiogenic shock. N Engl J Med 1973;288:979—
84.

Willerson JT, Curry GC, Watson JT, et al. intra-aortic balloon
counterpulsation in patients with cardiogenic shock, medically
refractory left ventricular failure and/or recurrent ventricular
tachycardia. Am J Med 1975;58:183-91.

Leinbach RC, Gold HK, Harper RW, Buckley MJ, Austen WG. Early
intraaortic balloon pumping for anterior myocardial infarction
without shock. Circulation 1978;58:204~10.

Soroff HS, Birtwell WC, Norton RL, Cloutier CT, Kataoka K, Giron
F. Experimental and clinical studies in assisted circulation.
Transpiant Proc 1971;3:1483-8.

Parmley WW, Chatterjee K, Charuzi Y, Swan HJC. Hemodynamic
effects of noninvasive systolic unloading (nitroprusside) and dia-
stolic augmentation (external counterpulsation) in patients with

17.

18.

19.
20.

21,
22.
23.

24,

25.

26.

27.

28.

29.

111-30

acute myocardial infarction. Am J Cardiol 1974;33:819-25.
Wolk MJ, Scheidt S, Killip T. Heart failure complicating acute
myocardial infarction. Circulation 1972;45:1125-38.

Field BJ, Russell RO, Moraski RE, et al. Left ventricular size and
function and heart size in the year following myocardial infarction.
Circulation 1974;59:331-9.

Norris RM, Brandt PWT, Caughey DE, Lee AJ, Scott PJ. A new
coronary prognostic index. Lancet 1969;1:274-8.

Weinstein MC. Allocation of subjects in medical experiments. N
Engl J Med 1974;24:1278-85.

Hillis LD, Fishbein MC, Braunwald E, Maroko PR. The influence
of the time interval between coronary artery occlusion and the
administration of hyaluronidase on salvage of ischemic myocar-
dium in dogs. Circ Res 1977;41:26-31.

Mueller H, Ayres SM, Grace WJ. Hemodynamic and myocardial
metabolic response to external counterpulsation in acute myo-
cardial infarction in man (abstr). Am J Cardiol 1973; 31:149.
Mueller H, Ayres S, Grace W, Giannelli S. External counterpul-
sation—a non-invasive method o protect ischemic myocardium
in man (abstr). Circulation 1972;45, 46:Suppl! Ii:1-195.

Michael TD, Bassan M, Chatlerjee K, Forrester J, Parmley W,
Swan HJC. Hemodynamic and metabolic effects of non-invasive
circulatory assist (Cardiassist®) (abstr). Circulation 1972;46:Suppl'
I:1-92.

Messer JV, McDowell JW, Bing OHL, Soroff HS. Hemodynamic
evaluation of external counterpulsation in human cardiogenic shock
{abstr). Clin Res 1973;21:438.

Johansen KH, DelLaria GA, Bernstein EF. Effect of external
counterpulsation in reduction of the myocardial ischemia following
coronary artery occlusion. Trans Am Soc Artif Intern Organs
1973;19:419-23. .
Katoaka K, Birtwell WC, Norton RL, Soroff HS. Experimental
evaluation of coronary collateral enhancement by external coun-
terpulsation. Trans Am Soc Artif Intern Organs 1973;19:408—
13.

Jacobey JA, Taylor WJ, Smith GT, Gorlin R, Harken DE. A new
therapeutic approach to acute coronary occlusion. Surg Forum
1961;12:225-7.

Watson JT, Platt MR, Rogers DE, Sugg WL, Willerson JT. Simi-
larities in coronary flow between external counterpulsation and
intra-aortic balloon pumping. Am J Physiol 1976;230:1616-21.

February 1980 The American Journal of CARDIOLOGY Volume 45



#

Original Contributions

‘External Counterpulsation

Management of Cardiogenic Shock After Myocardial Infarction

: Harry S. Soroft, MD; Charles T. Gloutier, MD;
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o Twenty patients in cardlogenic shock following myocardia! infarction
were {reated with external counterpuisation. Eleven paiients diad during or
soon after trsatment. One patient survived for three days and another for
three weeks; both died in tha hospltal of complications apparently unrelated
to counterpulsation. Seven patlents wera discharged from the hospital and
remained weil. The patisnts who responded to external counterpulsation did
$0 within the first few hoars. Thers seemed to be no benelit In applying
counterpulsation for more than six hours. Sequential analysis of mortality
statistics indicated that the 45% survival rate (which Included the two short-
term survivors) was a significant improvement (P <.01) over the usual 15%
survival rate In cases of cardiogenic shock.

(JAMA 229:1441-1450, 1974)

EXTERNAL counterpulsation (ECP)
—a method of assisting the eirculation
without invading the vascular system—
was conceived by our group' and, at
the same time, by Dennis et al* and
Osborn et al* We have published
many reports of resuits in both exper-
imental animals and normal volun-
teers during the last ten years.* Our
studies have shown that application
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of a positive pressure pulse to the
lower extremities during cardiac
diastole can raise the diastolic pres-
sure by 40% to 50%, while release of
pressure or application of negative
pressure during cardiac systole ean
lower the systolic pressure by about
30%. Studies in normal volunteers and
in animals have indicated that ECP
increases the venous return to the
heart because of the unidirectional
valves in the peripheral verous bed.
In cardiogenic shock accompanied by
myocardial ischemia, the increased
coronary flow that ECP provides may
improve cardiac function and thus in-
directly affect the hemodynamic re-
sponse to ECP.

This report deseribes a cooperative
study—conducted over a year’s time—
in which 20 patients suffering from
cardiogenic shock fellowing myocar-
dial infarction were treated with

‘ECP.

\

Methods

Selection of Patients.—Four women
and 16 men, ages 47 to 78 years {an
average of 63), were referred by phy-
siciang from nine different hospitals.
Each patient’s condition prior to ECP
is summarized in Tables 1 and 2.

The diagnosis of cardiogenic shock,
made initially by the referring physi-
cian, was based solely on conventional
clinical criteria: recent myocardial in-
farction, low systolic blood pressure
(8¢ mm Hg or less), oliguria (urine
output of 30 mi/hr or less), cold and
clammy skin, and mental lethargy or
confusion. (Measurements of vari-
ables such as cardiac index, although
very useful, were not available to us.)
If, despite fluid-loading, a patient re-
quired drugs for more than four hours
to maintain a systolic pressure of 80
to 100 mm Hg, the patient was con-
sidered a candidate for assisted circu-
lation. Similarly, if diuretics in-
creased the urine output but the
arterial pressure remained low, the
patient was treated with ECP. We
did not exclude any patient whose
physician thought that a trial of ECP
was warranted and whose condition
fulfilled our criteria.

Treatment Protocol.—Our ECP team
was generally able to assemble at a
patient’s bedside with the ECP equip-
ment in Jess than an hoar, although in
some cases we took as long as two
hours. Meanwhile, the medical per-
sonnel in immediate charge of the pa-
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Table 1.—Patients’ Condition Prior to Externai Counterpulsation

MiE ~ Degres
- R Arrhythmias of Puimonary Diseass
Case No,*/Sex/ Yr Since ECG Peal or Pace- Coma,  Clinical and X-Ray
Ags, yr Hospitalt Episode Type Disgnosis$  Index Heart Biock § maker 14 Diagnosis
Death During Assist
a4/M/5T A L Apical 17 PVCs ves 1 Puimonsry sdema
10/F /69 B 2 IME AME 28 Atrlal tachycatdia Yes Vascular engorge-
. ment, edema
c Old AME AME 28  Ventricular tachycardla, Yes 4 Congestiva haart
11/M/67 stnus tachycardia, failure, right lower
bradycardla, arrast, iobe pasumonta
. bifas block, CHB
14/M/63 D . Anteroseptal A Ventricular fibrillation, . 4 Unliatera! puimonary
arrest, ventricular edema
premature beat
16/F/67 c . Anterolateral 18  Right bundle-branch vee 2 Right lower lobe In-
inferior block, left anteriar flitrate, sdema
hemiblock
20/M/4T- E e Antsrossptal- 19 * Atrial and nodal Yes . Edema
tateral tachycardia, CHB
Dsath After Temparary l-lolmdymmlc Rewponss s
1/M/50 c [ AMI 1M1 27  Ventricular fibrillation, vee 4 - Pulmonary conges-
ventricular tachy- tion
cardia, atrisl fibril- '
{atlon, bilateral bun-
die-branch block . .
2IM/13 A M1 22 Bradycardla, atrial fi- Yes 1 Puimonary edema
brillation, PVC, nodel
. rhythm
9/M/66 F IMI .1 “as v “ir Lung congastion
13/F/56 [ . Anterolateral 17 CHB Yes Vee Pulmonary edema
17/M/58 G 8 M AMI 23 PAC, PVC, sinus tachy- Pulmonary sdema
cardia, atrial tachy- -
cardla
Short-Term Survivors
5/M/71 F Old AMI  Aplcal 27  Sinus tachycardia ver 4 Pulmonary sdema
19/M/T8. c . Anterolateral 22 PVC, ventriculer tachy- Yes 4 Puimonary sdema
cardla, arrest, hifas :
. rhythm
Long-Term Survivors )
3/M/5% F . AMI 7 - Sinus bradycardia cen ..
6/M/54 H . Anteroseptat 19 PVC, sinus tachycardta 1 Pulmonary edema,
vaacular ongorge-
M ment
7/M/65 [+ . AME 22 PVC, atrioventricular Yes H Blbasilar rales
biock; CHB, atrioven-
tricuter dissoclation
8/M/48 F M} 14 PVC.with bigemilay, ‘en 4 vee
: cardiac arrests
12/M/78 [ . Anterclateral, 22  Nodsl, PVC, ventricular Yes vee Rales, pulmonary
septal tachycardia, right and congestion
left bundie-branch
: block
15/F /50 c 10,9, AM!  Anterolateral 27 PVC, left bundla-branch Yes ves Pulmonary edema
Y block, transient bl-
fascicularblock
18/M/72 ! 3] M1 PML 20 vee Blbastiar ralas,

chronic obstruc-
tive lung disease,
puimonary sdema

*Numbered In ordsr of admission to study,

1A indicetes St. Elizabeth’s: B, Newton-Wellesiey: C, Boston Clty: D, Jordan; E, Peter Bant Brlgh&m. F. Milford; G, Cardinal Cushing Gensrai:
H, Framingham Union; 1, New England Medical Centar.

$MI indicates myocardiat Infarction; IMI, Infertar myocardial infarction; AMI, anterlor myocerdlal infarction: PMI, posterior myocardlal infarc-

tion.

§PVC Indicates prematurs ventricular contraction; PAC, prematurs atriei contraction; CHB, complete heart block; bifas, bifascicular,
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Table 2.—Clinical Status of Patients Before Extarnal Counterpulsation

Hours In Centrst Arts-
Shock Blood Venous rial
Infarct Before Presaura, Fluld Urinve Blood Gas Values Pros- Lac-
to Externai mm Hg Prezsors Intake, Outputt — A ~  Bure, tats,
Cass Shock, Counter- With A e, /AU e e Po,. Peo,, em mg/100
No. hr - pulsation Pressors Drug® Hr tion (he) V, \A pH mmHg mmHg H,0 mi
Death During Assist
4 32 13 80/40 Lev 13 1.345/8 19 4 7.37 48 24 20 32
10 108 2 70/40 tso 2,040/8 7 308 7.44 63 24 28
Met 2
11 24 g 70/58 iso 3.5 800/8 40 [¢] 7.45 48 41 28 48
Met 25
Lev 15
14 5 & 75/50 Met 1.000/8 )3 0fF T7.44 35 30 - 45
Lev 4 ) -
16 Admitted 12 56/40 fso 10 2.60Q0/8 G 7T 142 80 28 14 . 90
in shock Lav 1 .
20 24 20 84/44 Lev 20 600/8 o 608 7.4 58° 22 101 21
Death After Temperary Response
1 Admitted 5.75 70/54 Lev 5 500/5 14 0 742 110 40 11
in shock :
2 12 10 60/40 Met 2 1,150/8 19 5§ 7.40 86 45 .15 30
iso 10 .
] 75 13 60/40 Met 13 200/8 12 45 - 7.40 114 22 18 26
13 & 7 85/65 Lev 4 475/8 [} 508 ven e 28# 34
.17 36 24 75/45 Met 11 870/8 2 108 7.30 38 33 14¥
Short-Term Survivors
5 : 1 4.5 80/60 Met 25 2.652/8 0 408 7.20 58 42 3 44
.18 3 4 100/30 Lev 4 250/8 0 458  1.36 57 59 20 198
{ong-Term Survivors .
3 38 24 82/70 Met 1,360/ 10 i} 10 7.38 24 38 0 13
Lev 2.5
& 7-10 14 80/60 Lev 5 830/8 30 1178 7.4 66 35 14 f2
iso 9
7 108 6.5 80/50 1so 6.5 1,520/9 108 0 7.42 85 28 20 16
8 4 5 80/50 Mat 55 560/7 ) 40 7.50 55 30 10 19
12 24 & 90/860 Lev 6 845/5 4 508 733 78 4Q 19 15
15 5 7 80/60 Lev 7 1,425/8 0 2508 7.42 79 A7 13 43
18 8 S 80/55 Met 4 4.850/16 10 12§ 725 91 38 12 26

*{ av indicatas levartersnol bitartrate; 1so, isoprotersnol hydrochioride: Met, metaraminol bitartrate.
1V, is urine output (mi/hr) at time of dlagnosis of shock. V, Is urine output {mi/hr) immediately preceding assist.
tNormal value for artarial lactats is 8.750.81 mg/100 mi.

§Patient was given a diuretic { itel, fur

ide, or sthacrynic acid}.

YPulmonary artery mean pressure (mm Hg).

- #puimonary capillary wedgs pressure {mm Hg).

tient began to carry out the following
procedures:

1. If necessary, a transvenous
pacemaker was inserted for control of
heart block. Digitalis was given if
needed. Assisted ventilation through
an endotracheal tube was provided if
oxygenation by mask or nasal cathe-
ter proved inadequate.

2 Urine volume was measured
hourty.

3. A catheter was inserted to mea-
sure central venous pressure. (In &
few cases, a Swan-Ganz catheter was
used to messure pulmonary artery
wedge pressure.)

4. If the central venous pressure
was below 10 em H,O, the patient was
challenged with 150-ml sliguots of

JAMA, Sept 8, 1974 ¢ Vol 228, No 11

fluid over a one-hour period in an at-
tempt to increase the preload of the
left ventricle. For monitoring of arte-
rial pressure, a polyethylene catheter
{14 to 19 gauge) was inserted into 2
radial artery through an incision in
the skin.

5. Arterial lactate level, pH, carbon
dicxide pressure (Pco,) and oxygen
pressure {Po,) were determined fre-
quently. Metabolic acidosis was cor-
rected with sodium bicarbonate.

When the ECP team arrived, the
assist system was placed around the
patient's lower limbs, and ECP was
applied.for up to two hours. Vasopres-
sor therapy was discontinued as soon
as poesible—in most cases within 15 to
30 minutes. If the hemodynamic re-

Management of Cardlogenic Shock—Soroft st al
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sponse during ECP was less than op-
timal, several measures could be
taken. Fluids (5% glucose in water or
lactated Ringer solution) were ad-
ministered until the venous pressure
rose to about 15 em H,O. Steroids (2
gm methylprednisolone sodium sucei-
nate) were given to increase the
vasodilatation, and if this was inef-
fective, chlorpromazine (10 mg in-
travenously) was given. In most pa-
tients, mephentermine sulfate (500
mg/500 ml) was slowly infused dur-
ing the last 15 minutes of ECP to en-
sure an adequate peripheral vasomo-
tor tone following the “assist.”

If a systolic blood pressure of at
least 90 mm Hg could not be main-
tained without vasopressors, ECP

1443




Controt

240
210!
180
150 -
External 120 ]
Pressure, 29
mm Hg +§%~

< - -

150 o
Blood %gg .
Pressure, J1.
mm Hg §§ 4

Q.

Y N
Fig 1'.——!mprovement in hemodynamic effects of external counterputsation with positive-
nagative pressure mode as compared with positive pressure alone.

was applied for additional two-hour
periods until the blood pressure was
stable or the patient died.

Mode of “Assist.”~The ECP equip-
ment used in this study is a self-con-
tained, portable console that provides
for monitoring of pressure and elec-
trocardiogram. The patient remains
in bed while the actuator and pres-
sure converter are gquickly placed
around the lower limbs, Nondistensi-
ble seals attached to rigid, conical leg
housings with hinged covers allow ap-
plication of positive pressure up to
250 mm Hg and negative pressure to
—50 mm Hg over the surface of the
limbs.

Initially, with a patient in shock,
only the positive pressure pulse is
used. The positive pressure is slowly
increased during cardiac diastole un-
til a maximum effect is observed on
the diastolic pressure. This is usually
achieved with the machine operating
at a phasic pressure of 0 to 200 mm
Hg.

Once the vascular bed has been ac-
tively dilated, and an adequate intra-
vascular volume is ensured, the posi-
tive-negative mode of assist is begun.
With the machine operating at pres-
sures varying from —30 mm Hg dur-
ing cardiac systole to +200 mm Hg
during cardiac diastole, the he-
modynamic response may be greatly
improved, as illustrated in Fig 1. Of
crucial importance, with either mode,
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During Treatment

Positive Positive and Negative
Pressure Pressure
Alone

-

[

}

is the synchronization of the counter-
pulsation pump with the action of the
heart.!

Evaluation of Clinical Response.—
Nonsurvivors were patients who died
during ECP and those who showed
some response but died soon after, In
the latter category were patients
whose peak systolic pressure could be
maintained at 90 to 100 mm Hg with-
ot vasopressors for less than 48
hours after ECP. _

Patients: were considered short-
term survivors if the blood pressure
was normal without vasopressors for
at least 48 hours, if tissue perfusion
was adequate (as reflected in urine
output and clinical appearance) for
the same period of time, and if the ul-
timate cause of death was noncardiac
in nature. _

- Patients were considered long-term
survivors if they were eventually dis-
charged from the hoapital,

Sequential Analysis of Mortality Sta-
tistics.~To determine if ECP could be
considered substantially better than
current “approaches to cardiogenic
shock, we used a sequential design—a
useful technigue when the number of
subjects is limited and studies must
be done in & clinical setting where
there i8 no practical possibility of
having adequate controis or where
the referring physicians consider a
paired-control design unacceptable. A
detailed explanation of sequential

in-54

analysis is given in a classic book by
Wald"® and in other statistical Lexts.

Results
Of the 20 patients, 9 (45%) sur-
vived—a statistically  significant

(P<.01) improvement over the usual
10% to 20% survival rate® (Fig 2).
To determine whether the surviv-
ors had been at less risk than the non-
survivors before ECP, we calculated
each patient’s Peel Index (Table 1).
This index, a prognostic tool for

. grading the severity of an infarct,

takes into account a variety of factors
that affect mortality—age, sex, his-
tory of heart disease, and immediate.
problems such as shock, congestive
heart failure, electrocardiographic
changes, and arrhythmias. Normally,
a person with an index of 20 or more
has less than a 25% chance of surviv-
ing. The average Peel Index of our
survivors was 20, and the average of
those who died was 21 '

The average age of the survivors
was 64 years; the average among
those who died was 62 years.

There was little difference between
survivors and nonsurvivors with re-
spect to either the location of infarct
or associated factors such as previous
infarction. Four of the 11 patients
who died and three of the nine surviv-
ors had had previous infarctions.
Eight patients who died and five who

. survived were in deep coma when

ECP was begun. X-ray films showed
that almost all the patients had pul-
monary edema, congestion, or areas
of pneumonitis.

Arrhythmlas and Heart Block.—
Eight patients who died and eight
who survived (Table 1) had various
forms of arrhythmiass before ECP.
There were four instances of partial
heart block in the deaths as compared
with two in the survivors, and three
instances of complete heart block in
the deaths as compared with one in
the survivors. Five patients who died
and four who survived needed pace-
makers before ECP was begun,

Onset of Shock and Timing of Treat-
ment.~The interval from the time
that the diagnosis of shock was made
to the start of ECP averaged ten
hours for the deaths and 8% hours for

‘the survivors (Table 2). All the pa-

tienta were given vasopressors when

Management of Cardiogenic Shock—Soroff at al



Table 3.—Patiants’ Clinical Condition and Requirement for Medications During External Counterpulsation

Average Values During External Counterpulsation

Mean %

p— . . Pressor
Peak Systolic/ Cantral  Arterisl incranse Drugs; ECP
Pesk Diastolic  Urine Venous lLactate, Blood Gas Values in Sterolds; Dura-
Case Blood Prassure, Output, Pressurs,  mg/ e Quality Dimstoiic Chiorpro- Serious tion,
No. mm Hg mi/hr  emH,0 10m pH Po, Pco, of ECP* Pressuret mazinet Arrhythmiss min
Death During Assist . . ’ :
4 60/64 20 35 7.38 82 27 Fair 50 Leae 33
10 84/84 23 16 cee e e fair 100 Met, iso, Atrial tachy-
- Mep, Lev; csrdia
Metp, 2 gm;
Chl, 10 gm
1t 72/64 10 30 93 736 S7 35 Poor 5 Lev, Iso; Complete {180
Chi, 10 gm electrical -
dissociation,
) . . arrest .
14 91/99 ) i} vee 58 .733 8G 40 Good 100 Lav; Metp, s 480"
: . : 2gm
16 " 85/80 1§ 14 83 7.41 133 30. Good- 125 Lev, Mep; . oor 480
) Metp, 1.5 gm
20 98/99 95 28 30 751 40 29 Good 125 Dex, 4 ml Ventricular
- . tachycardia
. ta asystole
Dexth Aftar Tamporary H dy ic Responsa . )
1~ 80/t10 8 - . 741 87 38  Excel 160 Metp, 2 gm Atrial pre- | 120
. lent i mature beats )
2 68/68 {2 . 20 20 7417 54 44  Falr 70 {so; Metp, en * 76
5 15 gm’
9 118/122 17 18 25 vee eer een Excale. 300 s
. fent
3 97/98 ;4] 28% 37 7271 86 41 Good 50 Metp, 1.5 gm 120
17 25/80 17 727 -38 33 . Good . Atrlal tachy- . 120
: : cardla, atrial
pramature”
. besats
Short-Term Survivors . ’ *
3 90/95 at 68 3 54 739 50 32 Good 50 Hyd, 3 gm o ees, . 142
end of ECP - .
19 130/155at | 83 17 80 7.50 105 48 Excel- 300 Ley: Metp, . 300
end of ECP lent 2 gm
Long-Term Burvivors . ) ' .
3 112/106 . 32 13 738 91 38 - Good 50 .. 111
6 112/128 78 1 12 743 67 34 Excel- 160 ven . 158
. . fent
7 115/122 55 14 738 217 38 Exlcei- 140 rew o . 130,
. s C ant . -
° 8 104/%0? 35 ' 15 14 732 :'85. 35 Good 100 Met, Mep, Ventricular . 270
) P . . . Lev; Dex, fibritiation, .
. 12 mg arrast
12 105/106 50 " 15 . BN » . Good 78 Metp, 2.5 gm . S eem et 204
5 92/ 35 13 R 7.59 . 66 36 Good 50 ., Lev, 10min; ces 208
A A Mafp,Z gm "
18 122/119 11 18 24 747 107 24  Good 118 Mot - . 120

*ECP Indicates aitemnt counterpuisation; poor,

tittle of no incresse in disstolic pressura;

falr, diastolic pressurs equal to systolic but no sig-

nificant increase In systolic prassure; good, diastolic pressure squel to systolic plus significant Increase in systolic pressurs; excellent, in-

crease In systolic prassurs and diastolic pressure greater than systollc pressire.

-tAs compared with pre-asalat valuas.
$Met indicates metaraminol bitartrate; iso,

$Pulmonary artery meaen pressure, mm Hg.
TPuimonary capillary wedge pressurs, mm Hg.

shock was diagnosed and were on a
regimen ‘of vasopressors when ECP
was begun." =" ) 4
Physiological Measurements.—Arte-
rial blood pressure, taken by sphyg-
_momanometer at the time of the
diagnosis of cardiogenic shock, aver-
aged 69747 mm Hg in patients who

JAMA, Sept 9, 1874 ¢ Vol 229, No 11

laoprotsrenal hydrochioride;
succinate: Chi, chlorpromazine; Dex, dexamethasone;

Lev, levartersnol hitartrate;

died and 85/57 mm Hg in those who .
survived (Fig 8). The average systolic
pressure of the survivors was signifi-
cantly higher. (£<.001) than.that of .

" the dying both before and during

ECP. Both survivors and deaths
showed similar increases in systolic
pressure during the assist, but at the

v " Management of Cardiogenic Shcck—SOfoﬂ etal
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Mep, mephentermine sulfate: Mestp, methylprednisolons sodlum
Hyd, hydrocortisone sodium succinate,

time ECP was begun, the patients
who died were in' more profound
shock than the sarvivors. The average

_disstolic pressure of the survivors was

also significantly higher (P<.01) than

that of the dying both before and

during ECP. . B
Average central venous pressure

- +
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Table 4.—Ciinical Status of Patients After External Counterpuisation

Cass Vasoprassors Long-Term
No. Condition After ECP™ Given After ECP* Follow-Up Postimortem Findings
Death During Assist ..

4 Could not maintain blood Levarterenol ver Occluslon of Jaft anterior descending
pressura assist; cardiac arrest bitartrate and circumfiex coronary arteries;
during Intubation congestive heart failure with pul-

monary congestion and edems
10 Arreat following Intravenous . f No autopsy
morphins sulfate . )
(3 Blood pressure not malntained cee No autopsy
when ECP discontinued
- 14 Cardiopulmonary arrest . Thrombaasls of isft anterior descending
. coronary artery; acute myocardial
infarction Involving anterolatoral
walls; atelectasis, acute pulmonery
sdema
18 Biood preasura not maintained Levarterenol . e No autopsy
without ECP .
20 Arrsst Immediately following Levartersnol - I Old and recent occlusions of right
- ECP Phenylephrine coronaty. artery with myocardial
hydrochioride infarction Involving all the septum
Mephentsrmins and anterlor third of left ventricular
sulfate wall and apex; pulmonary edema
Death After Tamporary Hemodynamic &

1 Ventricular techycardia; isoproteranot ver No autopay
cardiac arrest In 45 min tiydrachloride

2t Hemodynamically stable. (with |soprotsreacl PN Sevars atherosclarosia of all thres
isoproterenol and glucagon) ' coronary arteries: myocardial infarc-
for 2 he- tion involving all the walls of the

jeft ventricie including the inter-
ventricuar ssptum; scute puimonary
congestion and edema

] Stabie for 2 hr, hypotension Nona tor 2 hr vee No autopsy
and arrest following morphine than metaraminol

. hitartrate
13t Stable for 20 hr Mophenterming ces No autapsy
for 2 hr

17t Stabls for 10 hr ves J Severe narrowling of all vesssis with
old occlusion of anterlor descendlng
artsries; old, healed posterior left
ventricular infarct; recent myocardial
infarction Involving % of septum,
anterior wall, epex and lower posterior
1eft vantricuiar wall; biiataral
pulmonary-sdema

Short-Term Swrvivors. .

5 Biood prasaure- stabls at L aes Died 3 days iater Paritonitls, acute pancreatitis;

100/70 mm Hg of peritonitis scute anteroseptal infarction;
right and left coronaries stightly
nerrowsd -hut patent
19 Steble blood presaure JN Reamained in coms No autopsy
and died in third
week of pulmonary
edems end
congastion
Long-Term Survivors
3 Stable - Allve 12 mo e
8 Stable- Mephentermine Died & mo later S
of myocardisi
infarction
7 Stable Maphentermine Alive 8 mo
8 Stable Metaraminol Alive 8 mo vee
bitartrats
12 Stabla el Allve 6 mo .
15 _ Stable Maphéntermine Alive 5 mo .
18 Stable Mephentermine Allve 2 mo ..

*ECP Indicates extemal oounterpulsation. '
tRequired ECP 24 hr sfter firat period of asaist] course of second treatment described in “Results.”
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Sequential Analysis of Survivors

0 @& a~=.0t
B~.01
-2F =0.15
Accept Hy Po
he p,~0.45
.y .
;1 N SOV b G | i kNN DRSNS U WS N |

o 2 4 & 8 10

Péxients

Fig 2.~Sequential analysis of clinical experience in management of patients in
cardiogenic shock. P, is the present estimated rate of survival trom cardiogenic shock;
P, is the survival rate considered, on clinical grounds, to be worthwhile improvement
over current rate;.a represents probability of erroneously rejecting exiernal
counterpuisation (ECP) as a beneficial treatment; and £ represents probability of
srronecusly accepting ECP as a bensficial ireatment. Line H, marks points at which
untavorable hypothesis should be accepted (is, there is no substantial improvement in
survival rate when EGP is used). Line H, represents points at which favorabie hypothesis
should be accepted (ie, ECP should be considered an improvement over standard
tharapsutic techniques). As each consscutive patient was freated, an appropriate point
was plotted on the graph, and at sach-point it was decided whether o continue our

study.

was 19 em H,0 in the deaths and 14
em H,O in the survivors. The differ-
ence was not statistically significant.
As might be expected, however, the
central venous pressure of the surviv-
ors fell to 11 em H,O during ECP,
while the average in the dying was 20
em H,O (P<.05).

At the time that shock was diag-
nosed, the urine output (V, in Table 2)
averaged 10 ml/hr foir those who died
and 16 ml/hr for the survivors. Fluid
therapy was ‘intensified at that time,
and 15 of the patients who were
oligurie were given diuretics. Nine re-
sponded, and by the time ECP was
begun, the average urine output (V,)
was 15 ml/hr in the patients who died
and 67 ml/hr in the survivors.

Biochemical Measurements.—At the
time of diagnosis of shock, the aver-
age arterial lactate concentration of
the patients who died was 32 mg/100
m} while that.of the survivors was 15
mg/100 ml (Table 2), During ECP, as
the clinical condition of the survivors
improved, the lactate levels fell
slightly, but in those who died the

JAMA, Sept 9, 1974 » Vol 229, No 11

level rose to 38 mg/100 ml (P<.05).

The pH and Po, of the arterial
blood were similar in those who died
and in the survivors at the tine shock
was diagnosed. The average Po, of
the survivors increased during ECP
to 95 mm Hg while in those who died
it remained unchanged, but the dif-
ference was not statistically signifi-
cant because of a wide scatter of the
data. The Pco,, however, was signifi-
cantly lower in those who died than in
the survivors before ECP (P<.05)~
perhaps reflecting a compensatory
mechanism for metabolic acidosis,
since the pH of the blood was similar
in both groups.

Quality of Counterpulsation.—Our
criteria for judging the effectiveness
of ECP are given in a footnote to
Table 3. In general, the hemodynamic
response to counterpulsation was

- good even in the patients who died.

The augmentation of their diastelic
pressure during ‘assist was compa~
rable to that of the survivors (Table
3). In the deaths, the average dias-
tolic pressure was raised only to the

‘level of the systolic pressure (30/89

mm Hg). In the survivors, the aver-
age blood pressure was 103/114 mm
Hg during ECP.

External counterpulsation was car-
ried out for an average of 4.4 hours in

" the patients who died and an average

of three hours in the survivors. Three
patients who died (No. 14, 18, and 20)
had counterpulsation repeatedly—in
one case for a total of 19 hours {Table

. 3). Among the survivors, the longest

total period of ECP was five hours,
Course of Patients After ECP.~Table
4 summarizes each patient’s condition
after ECP, and the available post-
mortem findings in the cases of those

. who died.

Patients 2, 13, and 17 initially re-
sponded well to ECP, and vasopressor
therapy was discontinued. Howevey,
they became hypotensive several
hours later, and when ECP was reap-
plied for one to two hours it was not
effective. They all died either during
or soon after the second period of
ECP.

Comment

Patient Selection.~One question
raised by any stody such as this is
whether the patients were represent-
ative of the general population of car-
diogenic shock patients. A related
question is whether there were any -
important differences between those
who died and the survivors, as a re-
sult of unwitting biases in patient
selection or variations in initial treat~
ment. It happens that the two groups
were of almost the same age range,
their chances for survival, based on
the Peel Index, were virtually identi-
cal, and the types of infarction were
similar in both groups (Table 1}. The
sequence of entry into the study did
not influence whether the patient
lived or died, nor did it seem to mat-

" ter which of the nine hospitals a pa-~

tient was treated in. The hospitals in-
clude both university-affiliated and
community-based institutions, some
without house staff. Furthermore, the
hospitals are widely scattered and
therefore serve different types of pa-
tient populations in terms of socioeco~
nomic strata and racial and ethnic
origins, .
Some might think that the demo-
graphic heterogeneity of the patients
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and the variability in xmttal treat-
ment cast doubt on the valuhty of our
data, but in our opinion these are
strengthening factors since they min-
imized the possibility of our patients,
as a group, being either unusually re-
sistant or unusually vulnerable to the
sequelae of a myocardial infarction.

Diagnosis of Cardiegenic Shock.—
Another question that could be raised
is whether all of our patients were
truly suffering from pump failure or
cardiogenie shock, and whether all
standard therapeutic measures had
been exhausted before ECP was
tried. Tables 1 and 2 show that all the
patients had indeed met the usual
clinical criteria of cardiogenic shock
and that every effort was made to
treat them by standard procedures,
Future studies in a controlled envi-
ronment obviously should . include
measurements of cardiac output and
pulmonary capillary wedge pressures
as criteria for application of ECP,

The diagnosis of cardiogenic shock
or pump failure covers degrees of se-
verity ranging from mild to terminal
pump failure. Although the diagnosis
of cardiogenic shock was made in
each case according to the criteria
stated earlier, it is clear from the
data that in general, the patients who
did not survive were in deeper shock

- than those who did.

Even though the Myocardial In-
farction Research Units (National In-
stitutes of Health) have established
precise, guantitative criteria for diag-
nosing cardiogenic shock, most hospi-
tals are not eguipped to make the nec-
essary measurements. As a rule,
physicians must base their diagnoses
on clinical judgment. For example,
urine volume is generally considered
a good indicator of renal perfusion
pressure. In our patients, urine out-
put at the time of diaghosis of shock
was 30 mi/hr or less, but many of the
patients responded to diuretics and
fluid-loading, so that by the time ECP
was begun nine of them had a urine
output of over 30 mishr. All of them,
however, were still suffering from
cardiogenic shock as evidenced by low
blopd pressure, need for vasopressors,
clammy skin, and mental confusion.

A major problem in planning the
management of patients in cardio-
genic shock is the difficulty of quickly
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determining the underlying patho-
logic lesion. Don Michael et al®
in a retrospective study of 100 pa-
tients dying of cardiogenic shock sec-
ondary to myocardial infarction,
identified three subgroups whose clin-
ical courses reflected fairly distinet
abnormalities, The first subgroup
(657%) had diffuse cardiac ischemia
with loss of function in a major por-
tion of the myocardium. The second
subgroup (15%) had a specific and lim-
ited mechanical lesion provoking

1)-%8

shock. The third subgroup (28%) gave
a history of a previous infarction, had
cardiomegaly, and had a limited but
critical infarction in an already
grossly damaged ventricle. We think
that early application of ECP might
help to preserve myocardial function
in the first and third groups by de-
creasing myocardial oxygen require-
ments and increasing the coronary
collateral circulation. Experiments in
our laboratory® showed that the fune-
tion of an ischemic portion of the left
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ventricle could be preserved and pro- |

tected by early application of coun-
terpulsation. In a control group, 2 45-
minute period of ischemia irrevers-
ibly damaged 85% of the ischemic tis-
sue. When counterpulsation was ap-
plied during the ischemic period, only
23% of the tissue was irreversibly
damaged, and when a 45-minute pe-
riod of counterpulsation preceded the
45-minute occlusion, only 48% of
the involved tissue was irreversibly
damaged.

Timing of Application.—We believe,
on the basis of our experimental
data,” that the soomer counter-
pulsation is applied after the onset of
a myocardial infarction the more ef-
fective it will be in protecting the via-
bility of the myocardium. In both the
gurvivors and the deaths in our study,
the average delay, from the time that
shock was diagnosed to the time that
ECP was begun, was about nine
hours, Ideally, ECP should be insti-
tuted within two hours.

There is also some evidence that
ECP may eventually become an im-
portant tool in prevention of myocar-
dial infarction. In one experiment}
we produced diffuse coronary occlu-
sions by injection of microspheres
into the coronary arteries. When ECP
was applied before the injection, 15 of
30 animals (50%) survived, and when
ECP was applied immediately after
the injection, 12 of 25 animals (48%)
survived, compared with only 11 of 41
(27%) in a control group. The differ-
ence was most noticeable and was
statistically significant at higher
doses of microspheres. Postmortem
coronary angiograms suggested that
the lower mortality in the counter-
pulsated groups was associated with
the opening of collateral coronary
channels. This concept is being ex-
tended to the study and treatment of
patients with angina.'*

Prognostic Significance of Various
Mesasurements.~We examined the
data to determine if there were any
important differences between the
survivors and those who died that
might serve in the future selection of
candidates for ECP.

At the time of the diagnosis of car-
diogenic shock, the peak systolic pres-
sure was significantly higher in the
survivors than in those who died
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(P<.001), and the central venous
pressure was somewhat lower. Al-

though there was little difference in-

urine output at the time of diagnosis,
urine output in those who died did not
respond to administration of fluids or
diuretics and became substantially
lower at the time ECP was begun.
Arterial lactate concentrations and

arterial blood gases were similar in

both groups at the time of diagnosis.
During ECP, the rise in both sys-
tolic and diastolic pressures was sig-
nificantly greater in the survivors
(P<.001). Central venous pressure
fell in the survivors but remained
high in the patients who died
(P <.05). Arterial lactate levels rose to
an even higher level in those who
died, but fell in the survivors (£ <.05).
Effectiveness of Counterpulsation.—
The effectiveness of counterpnisation
can be judged by the degree of dias-
tolic augmentation that is achieved.
If the diastolic pressure can be raised
to the level of the systolie pressure, it
indicates that the driving pressure in
the coronary vascular bed is greatly
improved. Experiments have shown
that the coronary vascular resistanée
is somewhat reduced during counter-
pulsation’—an indication that dor-
mant collateral channels may be
opened during counterpulsation.
Theoretically, the advantage of the
external approach to assisted circula-
tion is that the application of & posi-
tive pressure to the lower extremities
during cardiac diastole causes a de-
crease in the transmural pressure and
creates a pressure wave that is trans-
mitted in a retrograde fashion to the
root of the aorta. The release of this
pressure, or the application of nega-
tive pressure, during cardiac systole
causes an increase in the transmural
pressure that serves to decrease the
peripheral resistance. When the ex-
ternal pressure is zero (ie, atmo-
spheric pressure) during cardiac sys-
tole and 150 to 200 mm Hg during
cardiac diastole, the decrease in sys-
tolic pressure is only about & to 10 mm
Hg.* However, when a negative pres-
sure of ~25 to —~50 mm Hg is applied
during cardisc systole, the decrease in
systolic pressure is about 25 to 30 mm
Hg. In patients in shock, it is often
difficult to document this decrease in
the systolic pressure on & beat-by-
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beat basis because the mean systolic
pressure tends to increase as the pa-
tient begins to recover. The decrease
in systolic pressure has, however,
been well documented in normal vol-
unteers.*

There is another theoretical advan-
tage of operating the assist device in
the positive-negative mode if the pa-
tient is in profound shock. The degree
to which the diastolic pressure can be
augmented is limited by the volume
of the arterial system of the legs. A
negative pressure applied during car-
diac systole tends to increase the fill-
ing of the peripheral arterial bed.
With the subsequent compression of
the full vascular bed during diastole,
diastolic augmentation is improved.

Response of Patlents to ECP.—Se-
quential analysis of mortality statis-
tics indicated that the survival rate
we obtained was a statistically signif-
icant improvement over the current
survival rate®™ in cases of cardiogenic
shock. However, the sequential analy-
sis was not designed to guantify the
effectiveness of our treatment. More
carefully controlled studies . are
needed to further characterize the
types of patients for whom ECP
would be most beneficial and to deter-
mine if patients who respond to ECP
might survive cardiogenic shock with-
out the assist. .

Nonetheless, from  expérience
gained to date, it is usually possible to
foresee the ultimate outcome in a pa-
tient early in the course of ECP. If
a patient does not respond hemody-
pamically to counterpulsation despite
adequate fluid-loading and the use of
vasodilators, the prognosis is usually
grave. The response should be notice-
able within 45 minutes after the start
of positive-negative pressure aagist
and appropriate adjunctive therapy.
Patients who show a dramatic re-
sponse within 45 minutes—that is, ele-
vation of disstolic pressure above the
systolic level and a gradual rise of

.mean and peak systolic pressures—

usually survive the period of pump
failure, With patients who show &
good but not excellent response—ele-

_ vation of diastolic pressure to the

level of systolic pressure and a small
rise in systolic pressure~it is diffteult
to assess their chances for survival
until several hours have elapsed. As
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can he seen from Table 3, some of the
latter patients survived and some did
not. In two patients (No. 16 and 20)
ECP was prolonged to no avail. It ap-
pears to us, on the basis of our cur-
rent data, that if a patient has not re-
sponded to external counterpulsation
by six or at most eight hours, assisted
cirenlation will not be adequate ther-
apy. The only reasonable alternative,
at that point, may be corrective coro-
nary artery surgery—an approach
that we believe should be reserved
until assisted circulation has been
tried. In patients who recover and afe
discharged from the hospital, long-
term follow-up studies are needed to
assess both their residual cardiac
function and possible sequelae such as
mitral insufficiency or ventricular an-
eurysm that are amenable to correc-
tive surgery.
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Nonproprietary Names and
Trademarks of Drugs

Chlgrpromazine—i"}wrazine, Chlor-Fz, Cromeda-
zine.

Furosemide-—Lasiz.

Ethacrynic acid—Edecrin,
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Albert Einstein, born in Ulm, Ger-
many, in 1879, effected the great-
est revolution in scientific theory
since Copernicus. He evolved his
“special” theory of relativity in
1905 while he was an examiner in
the patent office at Berne, Switzer-
land, whereas his “general” the-
ory, involving a new concept of
gravitation, was completed about
1915. Einstein’s main contribu-
tions were his theory of relativity
and his work related to statistical
mechanics and the quantum theory
of radiation.
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He was appointed a professor at
the University of Zurich, Switzer-
land, in 1909 and at the Deutsche
University in Prague in 1911 In
1918, hie became a professor at the

University of Beriin. Later, he
emigrated to the United States,
where he spent the rest of his life
at the Imstitute for Advanced
Study in Princeton, NJ, He died in
1955, and his contributions paved
the way for the atomic age, and
are the basis for much of the medi-
cal work done with the atom,

He had been honored philatel-
ically by Israel, Poland, Paraguay,
and the United States. Israel
(Seott No. 117) honored him in
1956, shortly after his death.—M.
A. Shampo and R. A. Kyle
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